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. Research Opportunities

NOTICE: The project that is the subject of this report was approved by the Governing Board of the National Research Council, whose mem-
bers are drawn from the councils of the National Academy of Sciences, the National Academy of Engineering, and the Institute of Medicine.
The members of the committee responsible for the report were chosen for their special competencies and with regard for appropriate balance.
This report has been reviewed by a group other than the authors according to procedures approved by a Report Review Committee consisting
of members of the National Academy of Sciences, the National Academy of Engineering, and the Institute of Medicine.

The Institute of Medicine was chartered in 1970 by the National Academy of Sciences to enlist distinguished members of the appropriate pro-
fessions in the examination of policy matters pertaining to the health of the public. In this, the Institute acts under both the Academy's 1863
congressional charter responsibility to be an adviser to the federal government and its own initiative in identifying issues of medical care,
research, and education.

The work on which this publication is based was performed pursuant to Contract No. ADM 281-87-0003 with the National Institute on Alco-
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. Research Opportunities

vi

PREFACE

Problems related to the use of alcohol continue to exact a dreadful toll on individuals and societies. In the
United States, alcohol use is involved in nearly 100,000 deaths every year and plays a major role in numerous
medical and social problems from liver disease to homelessness. The National Institute on Alcohol Abuse and
Alcoholism (NIAAA), has been given responsibility by Congress for fostering biomedical and behavioral research
on alcohol problems. In 1986, NIAAA asked the Institute of Medicine (IOM) to undertake a study to assess the
current state of knowledge about alcohol-related problems and identify important and promising avenues for
research.

NIAAA identified three broad areas of research progress and needs for IOM to review: (1) causes and
consequences of the misuse of alcohol, (2) prevention, and (3) treatment. An IOM committee completed the first
phase of this study in 1987 with the release of the report Causes and Consequences of Alcohol Problems: An
Agenda for Research . The present report, which deals with research in the prevention and treatment of alcohol-
related problems, was prepared by a different committee; it represents the second and final phase of that effort.
Together, the two reports comprise an update of the 1980 IOM study, also commissioned by NIAAA, Alcoholism
Alcohol Abuse and Related Problems: Opportunities for Research. Additional support for this study was provided
by the Pew Charitable Trusts.

In some cases, the material in this volume updates or amplifies topics that were reviewed in Causes and
Consequences of Alcohol Problems. For instance, Chapter 2 on epidemiology does not aim at comprehensiveness
but rather at enhancing, with recent research results and in some cases more extensive coverage, some of the
information that appeared in the earlier report. One example is the information that has become available recently
on the role of alcohol in injuries; this report is able to treat that subject more fully than was possible in 1987. In
those areas of research that have seen little change, however, the committee refers the reader to discussions in the
earlier volume.

Throughout their deliberations, committee members maintained the view that alcohol problems constitute a
continuum ranging from occasional misuse by social drinkers to chronic misuse by individuals suffering from
alcohol dependence syndrome. The adoption of such a perspective introduces the issue of terminology to describe
the various points along the continuum. This thorny problem often arises in any attempt to write about the alcohol
field; it is dealt with in various ways (e.g., see IOM, 1987, pp.16-18). Except when discussing particular studies (in
which the terminology used by researchers is retained), the committee employs three general levels of reference in
this report to distinguish areas along the continuum of alcohol problems. The first level, the least severe in the
committee's scheme, consists of alcohol-related problems, which may involve undesirable health, personal, or
societal consequences. This terminology appears most conspicuously in Part I, the prevention section of the
report. The second level is heavy drinking; this category constitutes a more severe level of problems arising from
the injudicious or risky use of alcohol but stops short of dependence or addiction. The third level of reference
comprises the most severe alcohol problems, which may be described by the term alcoholism or, more often,
alcohol dependence. This report reviews a wide range of research efforts whose targets of interest represent a
myriad of points along the continuum and are described in terms of these levels of problem severity.

Copyright © National Academy of Sciences. All rights reserved.
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vii

Such a broad perspective and scope prompt mention of three limitations that should be understood to govern
the committee's presentation. First, the research cited in the report is illustrative of recent progress but is not
intended to be comprehensive or exhaustive. Second, this is not a policy document. Although the committee's
presentation of the current state of research into alcohol-related problems might be used to inform policymaking,
its focus, as established by NIAAA's mandate and IOM's subsequent charge, is to identify promising avenues of
research. The committee thus did not consider the formulation of policy recommendations based on research
results to be properly part of its task nor could it have done so, given the constraints of time and other resources.
Some may find the report disappointing in this respect. For a thorough discussion of policy in the field of alcohol-
related problems, the committee would refer the reader to the National Research Council report Alcohol and
Public Policy: Beyond the Shadow of Prohibition (Moore and Gerstein, 1981) and to the forthcoming IOM report
Broadening the Base of Treatment for Alcohol Problems (in press).

Third, the committee limited its scope of work in that it made no attempt to rank its recommendations. Given
the large number of areas of research and the multiple perspectives of multiple disciplines involved in the study of
alcohol-related problems, it would not be useful to try to prioritize recommendations across so many different
approaches to prevention and treatment. The field is still relatively new; there has often been little substantive or
replicative evaluation of many of the approaches, and it is too soon to draw conclusions about the most promising
areas of research. Consequently, the committee has refrained from any system of prioritization of its
recommendations and instead identifies what it considers to be the most promising approaches within each of the
areas under discussion.

Following the framework of its charge, the committee's report is divided into three parts. Part I examines
prevention research, taking as its conceptual framework a public health model of alcohol-related problems. The
model proposes three interacting elements: the "agent" (alcohol); the "host" or individual (traits that affect an
individual's susceptibility or vulnerability to problem outcomes); and the "environment' (a multifaceted concept
involving such varied milieus as the broad legal environment—minimum drinking age laws or zoning decisions to
exclude bars from neighborhoods—and the normative environment—general attitudes and beliefs regarding
alcohol—as well as the "micro" environments of family and peer groups). The committee examines current
prevention research using the interactive points of the model as an organizing framework and also moves beyond
it to identify work in other disciplines that holds promise for application to alcohol-related problems. Part II of the
report delineates the research picture for the treatment of alcohol-related problems and opportunities for
advancement in this area. Part III, the shortest section, briefly discusses funding mechanisms and the necessary
infrastructure to carry out prevention and treatment research on alcohol-related problems.

The steering committee was greatly assisted in its efforts by the IOM staff, under the leadership of Alice
Fraenkel, who served as study director, and Fredric Solomon who provided overall supervision of the project. Its
deliberations were enriched by the contributions of several consultants and, especially, by two panels—one on
prevention research and one on treatment research. The committee itself, however, is responsible for the final
report.

Copyright © National Academy of Sciences. All rights reserved.
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. Research Opportunities

SUMMARY 1

SUMMARY

Problems with alcohol continue to exact a great toll on individuals and societies. In the United States, alcohol
use is involved in nearly 100,000 deaths annually and plays a major role in numerous medical and social
problems. The National Institute on Alcohol Abuse and Alcoholism (NIAAA), which was given responsibility by
Congress for fostering research on the prevention and treatment of alcoholism, asked the Institute of Medicine
(IOM) to undertake a study to assess the current state of knowledge about alcohol-related problems and to identify
the most important and promising avenues for research into (a) their causes and consequences, (b) their
prevention, and (c) the treatment of those who suffer the ill effects of alcohol misuse. IOM completed the first
phase of this study in 1987, releasing a committee report entitled Causes and Consequences of Alcohol Problems :
An Agenda for Research. The present report, which deals with research in the prevention and treatment of
alcohol-related problems, represents the second and final phase of that effort.

The report is divided into three parts. In the first part, the committee examines the social and personal aspects
of alcohol-related problems toward which prevention efforts are directed; delineates the features of a public health
orientation that it deems most appropriate for the prevention task; discusses individual vulnerability to alcohol
misuse; reviews genetic, developmental, and social learning perspectives on prevention; and indicates how various
perspectives both differ from and complement each other. Also examined are relevant initiatives that have been
undertaken at the community level in other health-related fields. The committee concludes by making
recommendations for promising research opportunities that should be pursued.

In Part II, which is devoted to treatment research, the committee begins its discussion with a brief historical
introduction and then presents a review of recent research and future research opportunities. In doing so, it
considers the underlying philosophical issues as well as the formidable methodological problems in conducting
treatment research. Central to this is a broad review of available treatment modalities and the methodological
difficulties involved in developing effective patient-treatment matching schemes. Noting the similarities between
alcohol and other substance abuse disorders, the committee reviews advances in research on smoking cessation
and dependence on other drugs. Part II also presents an overview of recent studies on the treatment of various
medical sequelae of alcohol abuse, concluding with a discussion of research on cost considerations and related
issues that are important to the formulation of public policy for the provision of alcohol treatment services. The
committee identifies research opportunities in each area explored.

In the final part of the report, the committee concludes that cooperative multisite research efforts are
indispensable to the implementation of the research directions it recommends. It also offers recommendations to
NIAAA concerning the kinds of funding mechanisms deemed most suitable for achieving the agency's goals.

Throughout their deliberations, committee members clearly expressed the view that alcohol problems
constitute a continuum that ranges from occasional misuse by social drinkers to chronic misuse by individuals
suffering from alcohol dependence syndrome. This report considers numerous points along that continuum. The
prevention part of the report, with

Copyright © National Academy of Sciences. All rights reserved.
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. Research Opportunities

SUMMARY 2

its strong orientation toward primary prevention (i.e., preventing the onset of problems), emphasizes the
environmental influences that can interact with genetic, constitutional, and biological vulnerabilities of the
individual and eventually result in a variety of harmful behaviors. Prevention research thus includes social, legal,
and community-wide interventions that might alter the behavior not only of individuals but of entire societies.
Treatment research is concerned with individuals who are at a point on the continuum at which they can be
identified as having an actual alcohol problem.

RESEARCH OPPORTUNITIES IN THE PREVENTION OF ALCOHOL PROBLEMS: A
PUBLIC HEALTH PERSPECTIVE

The wide distribution of alcohol problems in the population has strong implications for the direction
prevention research should take. Until recently, the prevailing model emphasized prevention of the extreme
problem of alcoholism or alcohol dependence. Now, however, that focus has expanded to a broader interest in
alcohol-related problems, a concept that encompasses a far greater range of individuals and necessarily expands
the range of prevention activities to include not only drinking behavior but also the medical, personal, and social
consequences of alcohol use.

As a conceptual framework for organizing its discussion of current prevention research and future research
opportunities, the committee found a public health perspective to be particularly useful. The public health model
posits three elements that interact to produce or attenuate specific problems. These elements are the agent
(alcoholic beverages); the individual, or "host," who has the problem; and the environment (the physical,
interpersonal, and social milieu surrounding the use of alcohol). The strength of the public health model is that it
highlights the interactive nature of these elements in alcohol problems and illuminates the complexity that is now
known to exist. Interventions based on such a view can thus take into account more of the possible factors or
variables that are involved not only in the causation of problems but in their prevention.

Preventive interventions generally can be seen as attempts either to alter an agent, individual, or
environmental factor that contributes to an alcohol problem or, conversely, to exploit a factor that reduces risk.
Interventions can be universal (directed at an entire population), selected (directed at a subgroup considered to be
at greater risk than others for a problem), or indicated (directed at specific individuals who actually show signs of
possible problems with alcohol). The committee's use of the term prevention in Part I is limited largely to the
prevention of the onset of problems; indicated interventions would be considered secondary prevention or early
therapeutic intervention and are discussed in the treatment section of the report (Part II).

The committee uses this framework in its discussions of a number of aspects of alcohol problem prevention:
the epidemiology of alcohol problems; the interactions among the elements noted above, focusing variously on the
individual and the environment; community approaches to prevention in alcoholism and other fields; and
methodological issues that affect the feasibility of research and the quality of evidence it produces. Part I
concludes with the committee's overall recommendations on the future course of prevention research.

The Epidemiology of Alcohol-Related Problems

Alcohol use has been associated with a wide range of physical and social problems, including disease,
accidental and intentional violence, homelessness, unemployment, and

Copyright © National Academy of Sciences. All rights reserved.
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. Research Opportunities

SUMMARY 3

marital discord. Injuries are a leading cause of morbidity and mortality in the United States, and alcohol is
involved in many of them. For example, up to 50 percent of fatal automobile crashes involve alcohol and result in
more than 20,000 fatalities annually. Alcohol also has a demonstrated association with risk of injury from falls and
drownings, and about half of all fire and burn deaths are associated with alcohol use.

Yet proving a causal role for alcohol in traumatic events or determining the magnitude of the relationship is
difficult, owing to methodological problems in the designs of many of the studies used to support the contention
of causality. Ideally, the most persuasive evidence would be provided by studies that compare exposure to alcohol
(blood alcohol levels) among injury victims with exposure among comparable, uninjured persons who are selected
for study when they appear at a later date at the same site and at the same time of day that the original incident
occurred. Studies of this type, however, are logistically difficult to execute and therefore infrequently undertaken.
Other methodological difficulties encountered with study designs include the proper determination of cases,
measurement of the extent of alcohol exposure, distortion of results as a consequence of interviewer biases, and
determination of the temporal sequence of exposure and incident.

These methodological problems also bedevil studies that have shown an association of alcohol with other
physical and social problems. Alcohol is sometimes used by both perpetrators and victims of violent crimes and is
often involved in unprofessional, unplanned property crimes. Moreover, some alcohol use is indicated in 35
percent of successful suicides. There is also a widespread belief that child abuse and neglect are associated with
alcohol abuse; however, this association is unproven and should be investigated further. Similarly, studies are
warranted on the influence of alcohol on sexually transmitted diseases and sexual activity, including early sexual
activity and adolescent pregnancy.

One problem of particular concern has been the effects of alcohol on unborn children. Fetal alcohol syndrome
(FAS) is a cluster of permanent physical deformities and mental retardation that result from drinking during
pregnancy. There are one to three FAS babies for every 1,000 live births. In addition, some children exhibit mild
physical and mental deficiencies following prenatal alcohol exposure; these kinds of abnormalities are called fetal
alcohol effects (FAE).

The role of epidemiological research in the prevention of alcohol problems is important in defining the extent
and prevalence of the various problems that need to be addressed. Also of value in prevention is a consideration of
the interaction of the various factors researchers believe may contribute to the development of such problems. The
discussion that follows describes three avenues of research that share a common focus on the individual in their
exploration of antecedents of the heavy use of alcohol.

Individual-Environment Interactions: Focus on the Individual

There are obviously many possible approaches to prevention research from the point of view of the
individual alone. The three chosen by the committee are illustrative of the interactive perspective it believes is
most fruitful for further research, that is, the individual in the context of his or her environment, both the specific
drinking milieu and the broader developmental setting of the maturing person.

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 4

The Life-Course Developmental Perspective

The first approach, the life-course or life-span developmental view of individual vulnerability, attempts to
link age to drinking behavior and to specify the pathways and interactions that both predict and cause drinking
problems. Researchers have used this concept to construct analytical frameworks to investigate individual
vulnerability to alcohol problems and, in particular, the heavy use of alcohol. Recently, researchers have suggested
that certain interactions between risk factors in an individual (e.g., neurophysiological variables, temperament,
behavior) and factors in his or her environment (e.g., life events, family, peers, work) contribute to the
development of alcohol problems. Identifying those risk factors is important for devising effective prevention
programs.

Prospective studies of a cohort or generation of individuals offer a powerful tool for risk factor identification.
Such studies follow a selected group of people, interviewing them at various points in their lives, to track the
development or, often in later years, the lessening of alcohol problems. Several consistent findings have emerged
from the few available prospective studies that have examined the antecedents of the heavy use of alcohol:

* antisocial behavior during childhood has been shown to be related to adult alcohol problems;

» aggressive behavior and the combination of aggressive and shy behavior in first grade have been found to
predict heavy alcohol use at ages 16 and 17; and

» males judged to be shy as children were least likely to become alcoholics as adults.

Other factors that have frequently been found to predate adverse alcohol outcomes include difficulty in
school achievement, inadequate parenting, hyperactive behavior, heightened marital conflict in the childhood
home, and, among males, weak interpersonal ties.

Recommendations for the next stage of prospective. research that would lead to improved approaches to
developmentally oriented interventions include

» follow-up studies of cohort members to assess intermediate outcomes and stages along developmental
paths;

» studies of the factors that influence heavy use and abuse of alcohol both within individuals and across
different environments; and

» studies of transitions in stages of development as times of potential vulnerability to alcohol-related
problems (e.g., going to school, entering the work force).

The committee also recommends continued maintenance and expansion of existing longitudinal data bases as
particularly valuable to prospective research efforts.

Social Learning Models

The social learning perspective on prevention research is the second approach selected by the committee for
detailed review. Social learning approaches rest on the processes by which individuals acquire and maintain
behavior. They can be coordinated with other models of the avenues leading to alcohol abuse because they
incorporate (1) the individual's

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 5

innate biological vulnerability as well as the experience he or she acquires during the course of development; (2)
immediate environmental antecedents and consequences of behavior; and (3) cognitive processes whose presence
or absence can explain, or be used to prevent, some alcohol-related behaviors.

The central assumptions of the social learning perspective predict multiple pathways to alcohol use. They
propose that alcohol use abuse and alcohol-related behavior are learned within a cultural context and superimposed
on an individual's biologically determined predisposition to problems with alcohol, if any. One major part of this
approach that sets it apart from many others is that the individual is viewed as an active agent in the learning
process; thus, persons who have learned to misuse or abuse alcohol can also learn self-regulation of alcohol use.
Specific cognitive information-processing mechanisms—an individual's beliefs, expectations, coping skills, and
perceptions of self-efficacy—play a central role in regulating alcohol-related behavior. Understanding these
mechanisms is essential for developing effective prevention programs.

Promising approaches for prevention include training in social and coping skills and in self-management
techniques such as self-monitoring (e.g., to estimate blood alcohol levels) and cognitive restructuring. A
behavioral approach can also be used: the behavioral model assumes that many individuals who do not have severe
alcohol problems can learn to stabilize or reduce their drinking by acquiring alternative coping skills, changing
life-style habits, and learning safe drinking practices. Individuals go through predictable stages of readiness to
change; these stages can be exploited to teach people the basic principles of habit change by means of self-help or
media-assisted protocols.

Research suggestions for testing the social learning model include the following steps, which are geared
toward answering a number of specific questions that it raises:

 describe the reciprocal interactions among behavioral, cognitive, and environmental processes;

» design experiments that explore the role of beliefs and expectations in the acquisition of problem drinking
practices, as well as the relevance of self-efficacy in prevention; and

» explore the motivational factors underlying the stages of readiness to change.

Genetic Determinants of Risk

Major research efforts are continuing on projects to identify the genetic factors that may predispose an
individual to alcohol abuse or dependence. However, there have been no major developments since the publication
of IOM's first report, Causes and Consequences of Alcohol Problems, in 1987. Progress toward identifying
chromosomal markers and genes that confer vulnerability were discussed in that volume. At present, the single
best predictor of alcohol dependence is family history, although not all children of alcoholics are at equal risk. The
basis of the differential risk is not yet understood; consequently, research on targeted interventions does not appear
to be indicated at this time.

A consideration of the genetic determinants of risk, as well as what can be learned from the life-course
developmental and the social learning approaches to prevention research, focuses on the individual in the public
health equation of the development of alcohol problems. A different vantage point next is provided: the role of the
drinking environment in the interactions that lead to alcohol problems.

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 6

Individual-Environment Interactions: Focus on the Environment

Many factors in the environment influence the choices that individuals make about their drinking practices.
(In its use of the term environment here, the committee refers to the drinking setting and the cultural and economic
milieu surrounding alcohol use.) The manipulation of these factors has been seen as useful in efforts to prevent
alcohol-related problems. For example, there is a positive association between alcohol availability and
consumption. Studies have shown that a higher minimum age of purchase can reduce consumption by young
people and may reduce alcohol-related traffic accidents. (Actual reductions, however, appear to be a function of
compliance by retail establishments and enforcement by authorities.) In addition, alcoholic beverage sales are
sensitive to price, and a relationship exists among the price of alcoholic beverages, alcohol consumption, and
alcohol-related problems. Researchers differ, however, in their estimates of the levels of price sensitivity of
different beverages for purchasers of different ages.

Research opportunities to investigate aspects of environmental controls on the availability of alcoholic
beverages include identifying the effect of retail price on heavy, high-risk drinking; investigating the role of
location, density, and hours of sale of alcohol outlets; and determining the effect or effects of pricing strategies.

The standards of a community, both explicit and implicit, play a large role in shaping behavior and
determining alcohol availability and consumption. The media play their parts in significantly affecting public
perceptions of norms of alcohol use. Alcohol-related information is conveyed primarily through three modes: (1)
public information campaigns, (2) commercial advertising by the alcohol industry, and (3) fictional television and
movie programming that depicts drinking. The effective use of counteractive media can be an important
component of a prevention effort, especially for young people who are major consumers of media offerings.

Other aspects of the so-called drinking environment can also be brought into play to prevent adverse
consequences of alcohol use. For example, both the law and social pressure can be used to reduce the number of
drivers who drink. Studies are needed to assess the effect of changes in speed limits on the number of drunk-
driving accidents and to explain the decline in fatal crashes in the early 1980s. Another promising legal strategy
that needs evaluation involves the drinking context. Several states or jurisdictions have passed server liability
statutes, making those who serve alcoholic beverages liable for the actions of their patrons. This liability has led to
server training in assessing patron consumption, interventions by servers, and planned changes in the drinking
settings of establishments that serve alcoholic beverages.

The workplace as a drinking setting offers another promising avenue of prevention research—promising in
terms of both the knowledge to be gained and the reduction of costs incurred when employees have alcohol
problems. More studies of the social organization of the workplace are needed to explain differential rates of
drinking problems. In considering the workplace as a setting for alcohol consumption, individual heavy drinking
may be viewed as a cultural effect, a group response to work conditions, or a consequence of individual
proclivities. Research should be directed toward discovering the extent to which occupational drinking groups
evolve and the determinants of affiliation with such groups.

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 7

Focusing on the environmental influences that shape drinking behavior seems to lead naturally to the
possibility of community-wide programs or strategies to reduce alcohol problems. Several large-scale programs
have been developed for other aspects of health behavior, and their implementation has included an evaluation
component. These approaches and their potential relevance to alcohol problems are discussed below.

Community Approaches and Perspectives from Other Health Fields

As a result of several community-wide prevention programs that incorporated sound research designs,
significant changes have been made in the health behavior of program participants. Although the studies were
conducted to alter unhealthful behaviors other than alcohol abuse, the lessons learned from these efforts and the
strategies used may be applicable to the prevention of alcohol-related problems.

Two studies have attempted to alter community risk factor profiles for cardiovascular disease (CVD). The
Stanford Three-Community Study conducted during the 1970s provided evidence that community-wide health
education involving mass media and supplemental face-to-face instruction can be effective in changing behavior
and thus reducing CVD risk factors. The study, which was conducted over three years, used the three communities
as different experimental conditions: in the first town, the program was carried out through the mass media alone;
in the second, mass media techniques were supplemented with intensive face-to-face instruction; and in the third,
no program was instituted at all. The results of the educational program components were assessed over time by
using a multiple logistic function that incorporated age, sex, plasma cholesterol, systolic blood pressure, relative
weight, and smoking. During a two-year period, in those towns in which the program was presented, a statistically
significant reduction was achieved in the community's composite risk score for CVD as a result of significant
declines in blood pressure, smoking, and cholesterol levels. Even greater reductions were seen in the town in
which face-to-face instruction was used.

The Stanford Five-City Project is an ongoing 13-year study involving two intervention and three control
communities that began in 1978 as an outgrowth of the Three-Community Study. Although the primary goal of the
Five-City Project is to reduce the risk of CVD, other important subsidiary goals include an analysis of the
program's cost-effectiveness, development of educational and community organization methods, transfer of
control to community organizations, and measurement of morbidity and mortality. Interim results of the project
show a promising reduction in risk factors. The next step should be to learn how to replicate these results in
disorders other than CVD.

The lessons learned from these studies can be summarized as follows:

* Theory should be used as a basis for program planning, implementation, and evaluation; in addition,
drawing from several disciplines may increase the strength of the theoretical framework that eventually
results.

* A comprehensive, integrated program is needed when the target of the intervention is an entire population
rather than high-risk individuals alone.

» Formative and process evaluation is required. In the Stanford studies, such evaluation included needs
analysis, pretesting of educational programs, and analysis of the implementation process following the
introduction of the programs into the community.

Copyright © National Academy of Sciences. All rights reserved.
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. Research Opportunities

SUMMARY 8

* An extensive evaluation of outcome is essential and must be conducted using validated measures of the
occurrence of risk-related behaviors and behavior change. These evaluations should include three levels
of analysis: the individual, organizations, and the community.

There have also been successful campaigns in several other health-related areas. For example, a campaign to
promote seat belt use indicated that legislation combined with work site-based incentives and education could
promote some types of behavior change. A cancer prevention program sponsored by the National Cancer Institute
in collaboration with the Kellogg Company provoked a demonstrable interest in dietary change. Some smoking
prevention and cessation programs have achieved a degree of success. In addition, there have been several
school-based programs that have apparently reduced adolescent pregnancies. The guiding principles offered by
these campaigns, which may be applicable to programs to prevent alcohol problems, include the necessity to
establish multiple outcome objectives and to design programs to meet the needs of the target population.
Furthermore, these programs show that a potential exists for a beneficial, synergistic effect when several
approaches are combined—for example, in the case of seat belt use, both legislation and education.

The growing evidence of success in these other fields makes it probable that the prevention of some alcohol
problems can be effected through the use of similar methods. The generalization of principles from these efforts
should be a carefully planned endeavor involving formative evaluation, pilot testing, behavioral analysis, and the
critical review of research. In addition, the methodological issues noted below must be addressed.

Methodological Issues in Alcohol Prevention Research: Conclusions and Recommendations

There is no single research design or analytical strategy that has characterized prevention research on alcohol
problems. A variety of approaches can be used depending on the goals of the research, the setting afforded, and the
amount and type of variation to be controlled or explained. A frequently encountered difficulty is that much
prevention research must be conducted outside the laboratory, raising issues of feasibility, cost, precision, and
validity. Yet both laboratory and field research are needed; in fact, the validity of conclusions is strengthened when
consistency is demonstrated between the two approaches. In recent years, alcohol prevention research has made
use of a variety of qualitative and quantitative methods in both of these research domains, including quasi-
experimental designs, which are frequently used because of the difficulties involved in the random assignment of
subjects in field research.

The committee formulated a number of recommendations for future alcohol prevention research programs
that can be summarized as follows:

* Findings from biomedical research should be integrated with theories from the social sciences that seek to
explain alcohol use and abuse. Integrated models can then be used to guide the development of prevention
interventions.

* Theory-driven research should be promoted. Its development can be aided by borrowing theory-based
analogues from studies in other health fields.

» Life-span considerations and developmental factors should be incorporated into comprehensive theories
of research that draw on work in any of the fields applicable to alcohol problem prevention. If specific
interactions between individual characteristics and

Copyright © National Academy of Sciences. All rights reserved.
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. Research Opportunities

SUMMARY 9

environmental or cultural demands are predicted to produce a group at risk, such predictions can be used
to plan and test preventive strategies.

» Collaboration among scholars from diverse fields should be encouraged in theory development. These
fields might include the biomedical sciences, psychology, sociology, anthropology, clinical
epidemiology, education, econometrics, and any other disciplines shown to be relevant.

* Program planning and implementation should be integrated with evaluation. Pilot studies of untested
components of programs (formative research) should be increased. One barrier to community prevention
research has been the cost of collecting the data necessary to measure whether an intervention was
effective. NIAAA may want to encourage local and county agencies to develop information management
systems that can serve as data bases.

» Long-term community trials of prevention strategies should be instituted.

» Prevention research should inform policy formation. In particular, prevention research must develop the
necessary methods and techniques to help prevention planners estimate the potential effects of various
interventions, based on the best available research.

» Prevention research should include a consideration of cost-effectiveness in evaluations of interventions.

Together, the committee's recommendations present an ambitious program for the coming years that, if
implemented, may help to substantially reduce the human and economic burden of alcohol problems. The pursuit
of such an outcome, however, also requires a complementary consideration of the research opportunities to be
found in treatment of alcohol problems. These opportunities are discussed in Part II of the report.

RESEARCH OPPORTUNITIES IN THE TREATMENT OF ALCOHOL PROBLEMS

After brief mention of some of the historical factors in treatment research, the committee divides its
discussion of treatment research opportunities into a number of areas: issues of-assessment, methodology, and
research design; treatment modalities; early identification and treatment; patient-treatment matching; advances in
the treatment of other psychoactive substance-use disorders; the health consequences of alcohol abuse; and the
public policy considerations that attend treatment costs, benefits, and cost offsets.

Historical Factors in Treatment Research

During the past few years, a variety of factors, many of them outside the realm of the academic scientific
community, have influenced the course of alcohol treatment research. Some of these factors, which will continue
to influence future research efforts, are described briefly below.

Federal involvement in alcohol treatment is changing. After a period in which it supported mainly biomedical
and psychosocial research, NIAAA has indicated renewed interest in treatment research by creating the Division
of Clinical and Prevention Research and by making new funds available for research projects.

New trends are emerging in the financing, size, and public/private ownership of alcoholism treatment
services. These shifts include changes in reimbursement policy, the expansion of inpatient treatment, increases in
the number of for-profit treatment providers, the growth

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 10

of Alcoholics Anonymous (AA), and the emergence of nontraditional sources of recruitment into treatment (e.g.,
media advertising, employee assistance programs, drinking-driver programs).

Demographic trends in the general population have important implications for the demand for alcohol-related
health services. Alcohol abuse and dependence reach their peak prevalence between the ages of 35 and 45.
Maturing of the baby boom population means that an increasingly larger proportion of the population is passing
through this period of greatest risk; moreover, alcohol problems already were among the most prevalent problem
conditions, compared with other medical or mental disorders. Other demographic trends that may influence the
demand for treatment services include changes in the nuclear family, increases in the number of homeless persons,
aging of the population, and deinstitutionalization of psychiatric patients. The methods that are currently available
for assessing a community's need for alcohol treatment services have improved but still require refinement.

Popular trends in treatment and referral may have a profound effect on the treatment-seeking population as
well as on the treatments being delivered. The past decade has seen the emergence of public interest groups
dedicated to the prevention and prosecution of drunk driving, Americans' increasing health consciousness, a
decline in the public's preference for distilled beverages, and an increased awareness of the hazards of heavy
drinking.

The emergence of the trends noted above, as well as the shifts or changes in those factors that have
traditionally influenced treatment research, offer increased opportunities for policy-oriented studies. Such work
might include research on the economic forces shaping the demand for, and provision of, treatment services; the
geographic distribution of treatment; reliable and valid techniques of prevalence assessment; popular trends and
concepts in the field; alternative treatment systems; and outcome monitoring of samples from multiple facilities.
The development of data bases is another fruitful area: data are needed to track emerging trends in patient
characteristics, population demographics, alcohol use, and utilization of services. There have already been notable
achievements in the area of treatment evaluation. Some of these advances are discussed below, together with
several of the major, unresolved evaluation research issues.

Conceptual and Technical Advances in Assessment

Alcohol dependence is now viewed as one core syndrome within a broader spectrum of alcohol-related
problems. A distinction is made between alcohol dependence, which is seen as a coherent syndrome, and alcohol-
related disabilities, which are considered to be a heterogeneous set of physical, psychological, and social
impairments that occur independently of alcohol dependence. In research terms, this distinction means that
assessments should focus both on dependence and on the problems that may or may not be associated with it.
Alcohol dependence itself is viewed as a continuum from relatively mild to severe that can be measured by
diagnostic criteria and by the use of assessment instruments.

Significant advances have been made in new techniques for screening, diagnosis, and differential assessment.
The third edition of the American Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders
(DSM-III) has had a major impact on the classification of mental and substance abuse disorders in general; in
addition, it has

Copyright © National Academy of Sciences. All rights reserved.
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fostered further development of structured diagnostic interviews as assessment instruments. Together, these two
advances have had a significant effect on the way clinicians make diagnoses and have improved diagnostic
reliability in the alcohol field.

In addition to progress in diagnosis, there have been advances in basic research that have begun to stimulate
new approaches to assessment and patient treatment placement. Differential assessment requires a detailed
evaluation of a patient's alcohol-use disorder including etiology, presenting symptoms, substance-use patterns, and
alcohol-related problems. This is crucial to individualized treatment planning—the so-called matching of
individuals to specific kinds of treatment. In the past decade there has been a growing interest in the development
of questionnaires, interviews, performance tests, personality inventories, and biological tests designed to assess the
extent of a patient's disorder and to quantify alcoholism as a multidimensional clinical disorder. Instruments have
been developed that can generate reliable, standardized information for research.

Another assessment technology in which there has been great interest is the development of laboratory tests
that detect alcohol consumption. The presence of alcohol in blood, urine, breath, or sweat is evidence of drinking.
However, owing to the relatively short half-life of alcohol once it is ingested, alcohol tests using blood, breath, or
urine cannot indicate chronic alcohol use. Other biological markers for drinking are currently being tested but are
not yet sensitive enough to be used alone to monitor treatment outcome.

Questions have been raised about the validity of verbal data obtained from persons with alcohol problems.
Such data are inherently neither valid nor invalid; they vary in validity with the methodological sophistication of
data-gathering techniques and the personal characteristics of the respondent. Methodological problems with self-
reported data span all of the disciplines that must rely on this technique; research is required to improve the
procedures for gathering valid verbal report data.

Advances in assessment techniques have contributed to a more accurate estimation of the relative
contributions of client characteristics, therapeutic interventions, program settings, and environmental variables to
the success or failure of treatment, that is, to its outcome. Yet more research is needed to identify the active
ingredients of traditional and experimental treatment interventions in order to match individuals to the treatment
that will be the most effective (produce the best outcome) for them. There has been little evaluation of the short-
term impact of specific treatment components (e.g., alcohol education, AA groups, individual counseling);
consequently, there is a strong need to use newly developed techniques that specify treatment quality, process, and
outcome in order to identify the active ingredients of treatment interventions.

In recent years, increasingly sophisticated methodological approaches have been developed for use in alcohol
treatment evaluation. Research findings from preclinical, experimental, quasi-experimental, and descriptive
research should lead to the identification of the active components of treatment. Indeed, evaluation research holds
the key to advances in the therapeutic effectiveness of treatment for alcohol problems.

Effectiveness of Treatment Modalities: Studies of Process and Outcome

Since 1980 more than 250 new studies have been published reporting outcome data on various approaches to
the treatment of alcohol problems. Some of the areas covered include pharmacotherapies (antidipsotropic,
"effect-altering," and psychotropic medications),

Copyright © National Academy of Sciences. All rights reserved.
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aversion therapies, psychotherapy and counseling, didactic approaches, mutual help groups, behavioral self-
control training, conjoint therapies, broad-spectrum treatment strategies, and relapse prevention procedures.
Behavioral self-control training is the single most studied modality since 1980, but the evidence for its
effectiveness is mixed. Recent research on conjoint therapies suggests that interventions to improve the
functioning of couples and families may enhance favorable outcomes. However, only couples therapy has been
systematically evaluated; the effectiveness of whole-family therapy is unknown. Another promising direction is
toward the use of appropriately planned broad-spectrum strategies. These methods address not only alcohol
consumption but also other life problems and have been associated with lower rates of relapse to alcohol abuse.

Typically, alcohol treatment programs in the U.S. offer a combination of modalities that include
detoxification and health care, AA groups, lectures and films, group therapy, individual counseling, recreational
and occupational therapy, medication, and aftercare group meetings. High success rates for such programs are
sometimes claimed, but scientific evaluation of these traditional, multicomponent endeavors is lacking. (It has
been limited to uncontrolled studies, which are difficult to interpret). The absence of random assignment and
control groups means that absolute effectiveness cannot be inferred. Increased attention should be devoted to the
possibility of conducting controlled trials in a broad range of facilities.

One aspect of treatment research for which controlled trials have been conducted is the intensity and duration
of treatment. Controlled studies of mixed (unselected) populations of alcoholics have found no differences in
outcome based on these factors. Similarly, the overall effectiveness of treatment with unselected patients appears
to be no different in residential or nonresidential programs. It seems likely that certain subpopulations of
alcoholics would benefit differentially from longer, more intensive treatment or from hospital-based programs. For
example, data suggest that intensive residential treatment may be warranted for socially unstable individuals or for
those with more severe levels of alcohol dependence or psychopathology. They also show that aftercare designed
to maintain the results of treatment has been shown to increase residential treatment effectiveness.

Whereas outcome research provides data on the overall impact of therapeutic interventions, process research
investigates the underlying elements involved in treatment, that is, the active ingredients of treatment efficacy.
Some of the variables that have been investigated in this regard are motivation, compliance, mandated treatment,
and therapist skills and characteristics. One of the more interesting findings in this area indicates that for some
individuals, change can occur with minimal interventions (i.e., brief treatment strategies).

The broader question being investigated through all of these studies is: Does treatment work? A meaningful
answer must be sought from a number of different perspectives. Given the heterogeneity of treatment and the
available research evidence, there is no doubt that all treatments for alcohol problems cannot be considered to be
effective. If the question, however, is taken to mean, Are any of these treatments effective? then the answer is a
more confident Yes. There is no guidance, however, from the literature indicating a single superior treatment
approach for all persons with alcohol problems. The committee views the current array of treatment procedures
optimistically and is encouraged by the opportunities for continued research to improve the effectiveness of
treatment.

Copyright © National Academy of Sciences. All rights reserved.
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Early Identification and Treatment

Since 1980 increased attention has been given to the identification and treatment of individuals early in their
development of alcohol problems. Low-cost interventions based on self-help manuals or brief counseling may be
effective as a first attempt to intervene with a large number of people who drink heavily but who show little or no
dependence on alcohol. Indeed, current data indicate that brief interventions are superior to no treatment or to
waiting list status. Thus, in experimental study designs, the use of research-supported brief intervention
comparison groups can circumvent the ethical dilemma of refusing treatment in order to form control groups.
Brief and early interventions are also being investigated for use with pregnant women to prevent both fetal alcohol
syndrome and fetal alcohol effects.

The development of early identification and treatment procedures implies that the reduction of alcohol
consumption to low-risk levels—rather than abstinence—is a worthwhile goal within certain contexts and
populations. Consistent with the picture of alcohol problems as a continuum from mild to severe, a goal of
moderation is seen as being most feasible toward the milder end and abstinence most vital toward the severe end,
with a large gray area between. The question of "appropriate" goals for treatment outcome is complex, however, as
well as emotionally charged and highly controversial within the alcohol treatment community. The
contraindications for specific treatment goals are an important area for future research.

Effective, inexpensive early interventions are still in the early stages of development. Whereas promising
results have been reported from a few programs, there have been little rigorous evaluation and few studies on the
behavioral processes that may underlie the effectiveness of such strategies. In addition to the research needed in
these areas, further exploration of screening, recruitment, and implementation processes is important. For
example, more research attention should be devoted to the evaluation of low-cost, rapid screening procedures that
can be used routinely by primary care practitioners. In fact, if studies continue to show the effectiveness of early
identification and treatment, the training of health care professionals in screening and brief intervention and the
development of materials for continuing education are certainly warranted.

Patient-Treatment Matching and Outcome Improvement in Alcohol Rehabilitation

In the past 10 years, matching patients with treatments has been recognized as a sophisticated idea with as yet
untapped possibilities for improving the effectiveness and efficiency of treatment. One major area of work on this
topic has been the investigation of basic patient characteristics that generally predict outcome (i.e., the "success"
or "failure" of treatment) across a variety of treatment modalities. Four patient variables appear to be generally
predictive of treatment outcome: (1) social stability/social supports (fewer supports result in worse treatment
response generally but especially in outpatient treatment); (2) psychiatric diagnosis including severity/number,
duration, and intensity of symptoms (greater severity indicates generally worse treatment response); (3) severity of
alcohol use/severity of alcohol dependence syndrome (greater severity means worse treatment response); and (4)
presence of antisocial personality disorder (generally indicative of poor treatment response). From research of this
kind have come matching strategies

Copyright © National Academy of Sciences. All rights reserved.
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that (1) permit patients to select among alternative treatments (the "cafeteria" approach); (2) employ feedback
designs which generate testable hypotheses (patients are assigned on the basis of "statistical hunches" to a
particular treatment); and (3) test the effects of the addition of an element to the usual treatment.

Effective matching requires clear specification of the characteristics of individuals seeking treatment and of
the components of particular treatment approaches. There have been a number of advances in such measurements,
but more research is required. Analysis of defined stages of rehabilitation or treatment (rather than of
detoxification or maintenance following treatment) offers great potential for refining the process of optimal
treatment selection. Opportunities exist for matching before treatment or rehabilitation starts (i.e., in the treatment
selection process), a point that might be particularly appropriate for such populations as adolescents, Native
Americans, women, homeless men, the elderly, and so on. Matching to an appropriate level of treatment intensity
can also take place at the initiation of treatment; matching to specific treatment components can occur during the
treatment process. Some studies have already been conducted in these areas, but more efforts are needed to clarify
and further refine existing data, particularly in the case of treatment components. Matching to a particular
posttreatment environment for aftercare should also be investigated.

Advances in the Treatment of Other Psychoactive Substance-Use Disorders: Implications for
Alcohol Treatment Research

There are many parallels between alcoholism and other addictive disorders, although treatment for alcohol
problems has often developed in isolation. In addition, there is a significant comorbidity of dependence on alcohol
with dependence on other psychoactive drugs, including nicotine. Both the presence of comorbidity and the
parallels that are known to exist suggest the possibility of applying treatment methods used for other substance-use
disorders to the treatment of alcohol problems. They also suggest the importance of research into the common
processes that may underlie these dependence disorders and the need to develop effective approaches for treating
multiple problems within the same treatment protocol.

Several common foci have characterized recent research in psychoactive substance-use disorders. Common
theoretical issues include the processes and stages of change, relapse, coping skills, and conditioning factors.
There are also several treatment approaches that have been applied to the treatment of more than one psychoactive
substance-use disorder (e.g., combining pharmacotherapies with psychological treatments, using treatments based
on social learning principles, brief physician interventions, and self-help groups).

There are a number of approaches that have been applied rather extensively in treatment of other substance-
use disorders but that have yet to be studied in detail in relation to alcohol treatment. These methods include
procedures for self-directed change, behavioral approaches, change process research, psychotherapy using state-
of-the-art research methods and well-specified treatment protocols, and pharmacotherapeutic approaches to
treatment. These studies offer reason for optimism in that (a) formal treatment makes a difference in the rate of
successful change seen in individuals who undertake it, (b) differential effects of different treatments have been
demonstrated, and (c) a variety of methods are being developed.

Copyright © National Academy of Sciences. All rights reserved.
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Health Consequences of Alcohol Abuse

Alcohol abuse has diverse deleterious effects on health, including those resulting from intoxication, the
withdrawal syndrome, and many types of organ damage. Hepatic cirrhosis could be considered the most serious
alcohol-related medical disease because it has the highest mortality. Yet the cognitive impairment induced by
alcohol abuse is also a serious concern because it impedes daily functioning. The committee, in response to its
charge, focused on opportunities for research on the treatment of alcohol-related illnesses. It reviewed research in
such areas as pharmacological and nonpharmacological detoxification, treatment of seizures and delirium tremens,
treatment of postwithdrawal symptoms (sleep disorders, nervous system effects), and cardiovascular and liver
effects.

There has been some progress in treating certain alcohol-related illnesses, but other disorders still have no
specific treatment. Generally, in treatment for alcohol-related illnesses, treatment of the abuse of alcohol is
paramount for the prevention and containment of alcohol-related organ pathology, and abstention is essential to
the possible reversal of organ damage and to inhibit the progression of cellular and tissue damage.

In some of the study areas noted above, multisite studies of treatments for alcohol-related health
consequences are essential because the low frequency of illness results in insufficient numbers of study subjects.
Alcoholic hallucinosis, pancreatitis, and cardiomyopathy are examples of disorders whose understanding might
require multisite research efforts. Controlled treatment trials of detoxification or research on ways of limiting or
reversing cognitive impairment could be carried out at either single or multiple sites.

Treatment Costs, Benefits, and Cost Offsets: Public Policy Considerations

The final topics in the committee's review of research opportunities related to alcohol treatment are cost and
public policy considerations. Traditionally, the criteria used in studies of this kind have been those that measured
changes in the potential of the system to cure disease. In the past 20 years, a counterinfluence has developed: the
primary (or even exclusive) use of economic criteria. Neither of these approaches, however, is sufficient on its
own to deal with the complexities of the policy issues that surround treatment for alcohol problems.

Public policy research can take a variety of forms. For example, policy analysis entails a review of what is
known about a subject in order to consider policy alternatives systematically. There are few good policy analyses
of the costs and benefits of alcohol abuse treatment, and more are needed. Another strategy is to foster the
inclusion of cost of treatment as a variable within alcohol treatment evaluations, an approach that would lead to
important research opportunities.

Cost offset studies measure posttreatment health care costs (including the cost of ongoing alcohol treatment)
incurred by treated alcoholics and compare them with the total health care costs this group would have incurred if
no alcohol treatment had been received. The studies using this method that have been conducted thus far suffer
from certain methodological problems; nevertheless, they suggest that alcohol treatment contributes to sustained
reductions in total health care utilization and costs. A question of great interest is the extent to which coverage for
alcohol treatment might actually stimulate the use of other health care services, thereby improving the patient's
condition and reducing his

Copyright © National Academy of Sciences. All rights reserved.
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overall use of general medical services in the long run. An ideal cost-offset study to investigate such an issue
would include no-treatment controls, but the legal, ethical, and methodological difficulties of conducting this type
of effort are formidable. Still, research that moves as close as possible toward this true experimental strategy
should be encouraged.

There are two other important areas of current policy interest in which practically no research has been
conducted on the cost-effectiveness of treatment The first is insurance-related factors: the effect of different
insurance benefits on entry into treatment, the selection of a specific treatment modality, consumer satisfaction,
and the ultimate cost of the system. There is also a need for research that compares payment sources. For example,
research on different benefit programs offered by a single employer is a promising area for comparison studies (by
payment source) of the effect of treatment on utilization. In addition, employee assistance programs provide an
opportunity to answer questions about the costs and effectiveness of certain treatments.

The other area in which almost no research has been conducted is managed care programs, an increasingly
common addition to health care benefits. Managed care programs provide information to help in the selection of
treatment options, typically through review procedures that specify the conditions under which treatment must be
delivered, thus attempting to prevent unnecessary treatment. These specialized cost-containment procedures
include hospital preadmission review, continued stay review, mandated second opinion programs, discharge
planning, major case management, and alternate service recommendations. They may be provided by a peer review
organization, by health insurance company staff, or by private case management companies.

The roles of public and private financing for alcohol treatment are an important policy question. Increased
private expenditures for treatment may result in public cost offsets (e.g., decreased criminal justice costs, fewer
motor vehicle accidents) but not necessarily in private cost offsets. More research is needed to provide
policymakers with the necessary information to make financing decisions that promote the equitable provision of
cost-effective, appropriate treatment services.

FUNDING MECHANISMS AND THE NECESSARY INFRASTRUCTURE FOR TREATMENT
AND PREVENTION RESEARCH

Exploitation of the research opportunities identified by the committee in this report will depend on adequate
funding and an appropriate research infrastructure (i.e., personnel, facilities). Over the past decade, there have been
substantial increases in the federal alcohol research budget. NIAAA has relied on two mechanisms for funding
treatment and prevention research, the investigator-initiated grant and the research center. Research support by
NIAAA and the Veterans Administration (VA) has led to improvements in methodology and theory, as well as an
expansion of the pool of researchers and facilities. More remains to be done, however, and Part III of the the
report discusses the issues involved in supporting the scientific research infrastructure.

Supporting the Scientific Infrastructure for Prevention Research

Prevention research now constitutes approximately 9 percent of NIAAA's total extramural research/research
training budget. In earlier years, allocations for prevention research funds

Copyright © National Academy of Sciences. All rights reserved.
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were based on NIAAA's perceptions of the effectiveness of various intervention strategies; because little effort
was made to ensure sound evaluation, there was limited conclusive information forthcoming about outcomes or
intervention efficacy. Yet much has been learned since the 1970s about outcome evaluation; the experiences of the
National Heart, Lung, and Blood Institute (NHLBI) and the National Cancer Institute (NCI) with demonstration
and educational research grants have yielded fresh insights into ways that future alcohol prevention programs
might be designed, implemented, and evaluated.

In particular, the use of prevention trials to evaluate intervention effectiveness should become an established
tradition at NIAAA. Significant opportunities now exist for NIAAA/National Institute on Drug Abuse (NIDA),
and the Office of Substance Abuse Programs (OSAP) to conduct controlled prevention demonstration projects
with well-designed prevention components. Furthermore, when funding of prevention demonstration projects is
allocated in the future, money should be set aside for the joint design and evaluation of prevention trials by
NIAAA, NIDA, and OSAP.

The various mechanisms currently in use by NIAAA for funding such research appear to be appropriate for
most basic and applied prevention studies. Such investigations should include pilot project, prototype studies,
controlled intervention trials, and studies of defined populations. However, for major preventive trials (i.e.,
comprehensive, multiyear efforts that often involve several research sites or centers), the committee recommends
the development of special funding mechanisms, such as a separate budget line item. Also required for all of these
studies are certain infrastructure elements, for example, the development of expertise in outcome evaluation and a
support mechanism responsive to community initiatives that represent new or unique research opportunities.

A research strategy that will lead to effective prevention programs will require collaborative designs and
coordinated analyses. The committee suggests the development of a system that connects research groups in
cooperative studies to combine individual strengths and support strong theoretical and methodological integration.
It also suggests that NIAAA explore various mechanisms to provide leadership in this area. The committee
recommends that NIAAA continue to promote collaborative prevention strategies and new prevention research
initiatives.

Supporting the Scientific Infrastructure for Treatment Research

Although federal alcohol research funds in general have increased over the past decade, it was not until 1988
(when NIAAA created its new Division of Clinical and Prevention Research) that treatment research was accorded
more stature in the overall federal alcoholism research program. As a consequence of the earlier lack of attention,
there have been few controlled studies of treatment modalities or settings in relation to outcome. Treatment
research methods are often shaped by the requirements of the treatment program, which may limit the rigor of the
research design. Another limitation is the availability of trained researchers. The number of qualified treatment
researchers needs to be increased by a variety of mechanisms, especially expanded support for postdoctoral
training.

One mechanism that is already in place but that could be more effectively employed in treatment research is
the program of grants to NIAAA's 12 research centers. Only one of these centers currently conducts alcohol
treatment research. NIAAA might consider funding additional centers devoted to treatment research, in
collaboration with another

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
5
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
[
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

©
<
=
©
(2]
)
©
(2]
©
K
o
o
o}
h=
@
(2]
£
>
©
8
c
[}
S
[}
o
©
C
[}
o}
o
[
>
®©
<
>
©
IS
(2]
&2
S
2
£
[}
L
=
S
©
o
o)
o
Q
>
2
)
IS
o
(2]
°
c
©
o
o}
£
©
3
©
o
©
o
=
[}
c
C
I
o
-
[
>
[
2
o
<
=)
C
£
@©
IS
£
S
Re)
L
=
5}
@
o
Q
o
£
=
£
©
(2]
o}
Q
>
2
=
[}
<
S
o
°
C
©
73
2
>
2
@
=)
£
S
@©
[}
<
)
X
©
o
2
o
°
2
S
=
%)
<
=
<)
c
K}
©
£
©
£
2
=
s}
)
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=

©
)
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a

(2]
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

SUMMARY 18

federal agency. The centers might also offer an avenue for increasing the number of research personnel: with the
expansion of treatment research at the centers, NIAAA could budget funds for additional trained staff.

The committee commends the recent designation of set-aside funds within block grants for use in evaluating
alcohol and drug abuse treatment programs and in assessing the quality of various forms of treatment. This policy
could well encourage linkages among university-affiliated researchers, state agencies, and treatment facilities. One
impetus for this change in focus is the fact that an appreciable proportion of alcoholism treatment now takes place
in freestanding inpatient units that are largely unaffiliated with major academic or research centers. Strong interest
has been generated in research on various treatment settings and the matching of individuals seeking treatment for
their particular alcohol problem. However, to systematically examine treatment setting and treatment matching, it
is essential to develop a pool of treatment facilities that are willing to participate in controlled treatment trials.
Such trials also require that specific funds be set aside for thorough patient assessments at entry to treatment and
at follow-up points; in addition, assessment reliability must be ensured both within and between sites. An
excellent mechanism for this type of effort would be the Public Health Service's cooperative agreement. Indeed,
the use of cooperative agreements to fund large-scale alcoholism treatment research should be encouraged. Staff
of NIAAA could play a critical role in bringing together a network of investigators and a variety of treatment
facilities from both the public and private sectors.

Another promising mechanism for systematic treatment evaluation is the VA's collaborative study. However,
the VA recently announced plans to curtail the availability of alcohol treatment, a policy that will have a
devastating impact on treatment research in the alcohol field. Given the high percentage of veterans with alcohol-
related pathology who are hospitalized in medical/surgical units in VA hospitals, the committee urges the VA to
reverse these actions and renew its commitment to both alcohol treatment and treatment research.

There appears to be sufficient flexibility in NIAAA's operational mechanisms to permit the implementation
of most of the research opportunities outlined in this report. Over the years, the agency has developed a number of
programs and activities that are capable of stimulating research and providing expert advice. As new funding and
funding mechanisms are developed or become available, NIAAA should evaluate the experience of other agencies
involved in clinical trials and large-scale collaborative studies. Their programs may serve as models for achieving
some of NIAAA goals; they may also indicate large areas of common interest. By coordinating activities among
such interest groups as research centers, pharmaceutical companies, hospital chains, insurance companies, and
state and federal agencies, NIAAA may be able to guide treatment research on alcohol problems along an
increasingly coherent and productive path.
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RESEARCH OPPORTUNITIES IN THE PREVENTION OF
ALCOHOL-RELATED PROBLEMS
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Research related to prevention involves many different kinds of activities—from prospective cohort studies to
studies of drinking environment and context, from studies of mass media campaigns to documentation of the
effects of one-on-one counseling. Consequently, prevention researchers come from a number of different fields,
bringing their own particular approaches and perspectives to an effort that is already multifaceted in terms of
targets and methodology. As a way of organizing its work and providing a conceptual framework to examine a
varied gathering of potentially fruitful avenues of research, the committee adopted a public health model in which
three major elements—the individual, the agent (alcohol), and the environment— all act together either to produce
or attenuate alcohol-related problems.

In assessing progress and opportunities in prevention research, the committee placed special emphasis in its
deliberations on the interactive aspects of the model—in particular, the interaction of the individual and the
environment—as the central feature of its framework. This is similar to the approach advocated in the National
Research Council's report, Alcohol and Public Policy: Beyond the Shadow of Prohibition (Moore and Gerstein,
1981). In keeping with the varied nature of prevention research, it surveyed a wide range of disciplines for
potential research opportunities, focusing particularly on those strategies and efforts that involved an interactive
approach or perspective.

With a scope of interest that encompasses a wide variety of disciplines and viewpoints, it is probably
inevitable that conceptual differences are reflected in the problems that surround the use of certain terms.
"Environment" is a case in point. In its discussions, the committee used this word to mean both "environment" in a
specific sense—the drinking setting and the cultural and economic milieu surrounding the use of alcohol—as well
as in the broader sense of the total developmental setting of a child. The committee has clarified whenever
necessary its particular uses of this term.

The prevention section of the report, Part I, is divided into six chapters. Chapter 1 presents a brief discussion
of the public health model used to organize the rest of the discussion in the other chapters, along with a typology
of interventions by target (e.g., total population, selected groups, high-risk individuals). Chapter 2 is an update
and, in some cases, an amplification of the research presented in Causes and Consequences of Alcohol Problems
(IOM, 1987) on the wide range of physical and social problems associated with alcohol use. This material refers
mainly to prevention and early identification of alcohol-related problems and not to research involving those who
are already afflicted with severe problems or alcohol dependence. Chapters 3 and 4 present several intriguing
avenues of research, concentrating particularly on those that explore the interaction of the elements proposed in the
public health model. Chapter 3 uses the individual as the central organizing element, while Chapter 4 focuses on
the environment. Chapter 5 details community approaches and perspectives from research in other fields; Chapter 6
discusses methodological issues in prevention research and offers several broad recommendations on research
opportunities.

As noted in the introduction to the report, little attempt is made here to address the implications of the
research presented here for policymaking or for prevention program implementation at the grass-roots level. The
diversity and complexity of the prevention research field dictated the committee's strict focus on the mandate it
received from NIAAA to identify opportunities for research rather than applications of research for policymaking
and program development.
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1

A Public Health Perspective on the Prevention of Alcohol
Problems

Alcohol use is involved in nearly 100,000 deaths annually, and it plays a major role in numerous medical and
social problems in the United States. A contributor to deaths from liver disease and certain cancers, it is also a
demonstrated risk factor for vehicular injuries (Haddon et al., 1961; McCarroll and Haddon, 1962). Indeed,
drinking is involved in nearly half the deaths from car crashes in this country (U.S. Department of Transportation,
1986). Alcohol use has also been associated with injuries resulting from falls (Honkanen et al., 1983; Hingson and
Howland, 1987) and probably contributes to other intentional (Collins, 1981; Merrigan, 1988) and unintentional
injuries as well (Howland and Hingson, 1987, 1988). In 1980 the costs from absenteeism, property damage,
medical care, and other services that could be attributed to alcohol use were approximately $89.5 billion (NIAAA,
1987).

The amount and frequency of drinking combined with the characteristics of the social and physical
environment can either increase or decrease the risks of drinking (Moore and Gerstein, 1981). For example, a very
intoxicated person would be at greater risk for an alcohol-related problem outcome in a dangerous activity and
environment (e.g., when operating machinery) and at lower risk in a safer pursuit and environment (e.g., at home
watching television).

Because the level of intoxication of an individual who is drinking interacts with environmental factors to
determine the risks of drinking, alcohol-related problems are not limited to heavy drinkers. Moderate drinkers who
drink occasionally but in an unsafe environment are also at risk for an alcohol-related problem. Therefore,
everyone who drinks can be at risk, and even people who do not drink are often the innocent victims of the effects
of such alcohol-related problems as violent crimes and car crashes.

Drinking problems can be aligned along a continuum from none to moderate to severe alcohol dependence
(see IOM, 1987, pp. 16-17). It is estimated that 10 percent of the adult U.S. population has a serious drinking
problem or are alcohol dependent. Another 30 percent does not drink at all. The remaining 60 percent is classified
as light to moderate drinkers (IOM, 1987). Although heavy drinkers may suffer from the most severe effects of
drinking and experience a greater concentration of problems, they do not account for the full range of alcohol
problems. Surprisingly, the greatest proportion of problems can be attributed to moderate drinkers because the
number of people in this group is larger than the number of alcohol-dependent persons.

Despite the severe and far-reaching consequences of alcohol use, success in preventing these problems has
been limited. The purpose of this chapter is to describe a public health model of prevention, which the committee
has used as a framework to organize its discussion of promising avenues of prevention research. The model's
emphasis on the interaction of factors related to problems with alcohol, as well as its ability to encompass a wide
variety of intervention approaches, seems particularly useful.
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As described in the National Research Council (NRC) report Alcohol and Public Policy: Beyond the Shadow

of Prohibition (Moore and Gerstein, 1981), as well as in the Institute of Medicine report Causes and Consequences
of Alcohol Problems (IOM, 1987), research in the field of alcohol abuse has expanded from the focus on clinical

alcoholism to a broader interest in alcohol-related problems. There is now a relatively large body of literature for
such a new field, and within the last 10 years there has been a rapid expansion in the number and type of studies
that have been completed.

The scope and distribution of alcohol problems throughout the population have profound implications for
prevention. It has been persuasively argued (Moore and Gerstein, 1981; Room, 1981) that the goal of prevention
should be expanded to that of reducing the occurrence of alcohol-related problems rather than merely lowering the
prevalence of clinical alcoholism. Even if it were possible to identify and treat everyone with a severe drinking
problem, environmental factors guarantee that there would still be alcohol-related problems associated with
moderate drinking. This expanded concept, however, changes the focus of prevention efforts from an exclusive
emphasis on drinking behavior to one that seeks to prevent the medical, personal, and social consequences of
alcohol use. Heretofore, much of the discussion of prevention has tended to focus on intoxication as the sole cause
of alcohol problems and has not adequately included the contributory role of the environment. This report assumes
that the goal of prevention is to reduce the incidence of alcohol-related problems and that efforts to induce
widespread change in social norms and behavior are components of a larger strategy to reduce all of these
problems, including clinical alcoholism.

A PUBLIC HEALTH MODEL OF ALCOHOL-RELATED PROBLEMS

As outlined in Causes and Consequences of Alcohol Problems (IOM, 1987), the growing body of
epidemiological data and the corresponding increase in understanding have led us to see that alcohol problems
arise through a complex interaction of individual, interpersonal, and social factors. It is no longer suggested that
these problems stem from a single determining mechanism such as inherited susceptibility to alcohol dependence
or the availability of alcoholic beverages.

To gain a perspective on the interaction of multiple factors, prevention specialists have adopted an
epidemiological or public health model of alcohol-related problems (Figure 1-1). The model shows three major
elements that act together either to produce or attenuate specific problems:

1. the agent—alcoholic beverages or ethanol itself;
the individual (host)—traits that affect a person's susceptibility or vulnerability to the effects of
alcoholic beverages; and

3. the environment—the physical, interpersonal, or social milieu surrounding the use of alcohol that
either regulates the individual's exposure to the agent or mediates the risk that the agent poses to the
individual. This concept includes both macro-and microenvironments, such as the legal environment
(alcoholic beverage control [ABC] laws, laws regarding driving under the influence of alcohol,
minimum purchase age laws, zoning); the economic environment (pricing, the excise tax rate,
promotions); the normative environment (general attitudes and beliefs regarding alcohol, mass media
effects); and the physical aspects of the drinker's immediate environment.

Copyright © National Academy of Sciences. All rights reserved.
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As the model suggests, a specific alcohol-related problem does not result from only one or the other of these
sources. Rather, the model emphasizes the interaction of sometimes subtle forces that shape the type and
magnitude of problematic outcomes. The etiology of the specific problem—whether it be intoxication,
dependence, or driving after drinking—can often be understood best from a public health perspective by isolating
the relevant individual, agent, and environmental variables that are contributing influences. The preventive trial
offers one method for determining the influence of a particular variable and its implications for subsequent
interventions to prevent problem outcomes.

A preventive trial refers to an intervention that is targeted to a well population in which a presumed risk
factor is modified or eliminated in hopes of detecting a reduced incidence of disorder in those who receive the
intervention. The goal of a preventive trial is to provide the rationale for large-scale public health prevention
programs that have the capacity because an incidence rate in a large population.

Preventive trials can provide researchers with an experimental capacity in that an experimental manipulation
that modifies a causal risk factor in a population enables a researcher to test an etiologic theory which may not be
amenable to other sorts of empirical verification (a situation that is particularly applicable to human populations).
These techniques enable prevention researchers to make a major contribution to an understanding of the etiology
of a disorder. If experimentally induced changes in a risk factor are followed by a reduction in the incidence rate
of disorder, one can be reasonably confident that the risk factor is part of the causal chain. Alternatively, well-
designed and well-implemented preventive trials that fail to document a preventive effect cast doubt on established
hypotheses concerning etiology.

Individual
{Host)
Physical & Social
Drinking Contexts Alcohol
(Environment) (Agent)

Figure 1
Alcohol problems are understood as the result of an interactior among individuals, the agent alcohol and the
environment.

In addition to serving as an experimental test of a causal hypothesis, a preventive trial allows an evaluation of
(a) the feasibility of an intervention, (b) its potential interaction with individual and community variables, and (c)
how its effect may vary across different settings and populations.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
2
©
=
c
5
o
2
®©
]
X
©
o
2
IS
©
(o)
©
o
»
Q2
=
o
c
£
©
N
©
o
>
2
©
£
2
=
s}
©
-
=]
IS
o
2
E
=
o
c
X
[}
o}
e
=
@
o
©
Q
©
£
2
=
(s}
©
<
=
£
S
2
E
e
@
2
©
o
It
G
»
Q@
=
4
=
X
IS
o
2
E
e
o}
I3
o
o
£
e}
o
9}
2
c
@
o}
Qo
»
©
<
x
s
<}
=
©
£
2
=
s}
©
<
=]
b
s}
c
i)
=
©
)
c
@
0
o
2
S
o
2
©
=
2
S
=
[}
c
i)
IS
'_
o
=
L
)
o
2
<
=
=
=1
o
Q9
<

©
<
=
©
(2]
)
©
(2]
©
K
o
o
o}
h=
@
(2]
£
>
©
8
c
[}
S
[}
o
©
C
[}
o}
o
[
>
®©
<
>
©
IS
(2]
&2
S
2
£
[}
L
=
S
©
o
o)
o
Q
>
2
)
IS
o
(2]
°
c
©
o
o}
£
©
3
©
o
©
o
=
[}
c
C
I
o
-
[
>
[
2
o
<
=)
C
£
@©
IS
£
S
Re)
L
=
5}
@
o
Q
o
£
=
£
©
(2]
o}
Q
>
2
=
[}
<
S
o
°
C
©
73
2
>
2
@
=)
£
S
@©
[}
<
)
X
©
o
2
o
°
2
S
=
%)
<
=
<)
c
K}
©
£
©
£
2
=
s}
)
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=

©
)
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a

(2]
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

A PUBLIC HEALTH PERSPECTIVE ON THE PREVENTION OF ALCOHOL PROBLEMS 26

PREVENTION RESEARCH FROM A PUBLIC HEALTH PERSPECTIVE

The public health approach to primary prevention traditionally has been oriented toward lowering the rate of
occurrence (incidence) of a disease or disorder in a defined population. Prevention interventions generally can be
seen as attempts either to alter an agent, a host (individual), or an environmental factor that contributes to an
alcohol problem or, conversely, to exploit a factor that reduces risk.

Broadening the scope of this traditional pattern somewhat, Gordon (1983) has proposed a novel conceptual
scheme for preventive interventions, suggesting that they be considered universal, selected, or indicated in nature.
Universal preventive interventions are directed at an entire population and not at subgroups that are presumed to
be at heightened risk. Fluoridation of water, vitamin supplementation of bread and milk, and diphtheria-
pertussistitanus (DPT) immunization of infants are examples of preventive interventions that are deemed desirable
for everyone. Selected interventions, on the other hand, are directed at a class of individuals who, by virtue of
membership in a subgroup of the population, are presumed to be at greater risk for a problem outcome than those
who are not part of the group. This presumption, which is typically the result of prior epidemiological findings,
serves as a basis for designating certain individuals as appropriate candidates for preventive intervention. These
individuals do not exhibit preclinical signs or report symptoms of disorder, but they do possess the factor that is
presumed to heighten risk. The last interventions in Gordon's scheme, indicated interventions, are directed at
specific individuals who are chosen because they exhibit indices of preclinical dysfunction.

The primary prevention of alcohol and other substance use-related problems, in the sense that this is generally
understood to mean prevention of the onset of such problems, may be best achieved by using a combination of
universal and selective approaches. (Indicated interventions would be considered secondary prevention; these
approaches are discussed in the treatment section of the report.) Universal strategies, whether implemented
through the mass media, legislation, community-wide interventions, or other types of efforts, can reach broad
segments of the population. Selective procedures can target classes of individuals who have a high probability of
developing a problem outcome with interventions of greater scope and intensity than would be necessary,
practical, or affordable in a universal approach.

The model also helps us to visualize points that may be only peripherally related to the etiology of a specific
problem but that nevertheless can be effective opportunities for interventions. Whether bars and taverns cause
someone to become intoxicated, for example, is not as important as whether they can be designed or modified to
prevent intoxication. In another case, although some individuals may be at greater risk of drinking and driving than
others, the specific drinking context (e.g., a bar) may increase or decrease the given probability of the occurrence
of alcohol-related problems. Similarly, certain normative environments (e.g., religious) may provide a high degree
of protection to individuals who might otherwise be at risk.

The strength of the public health perspective is that it broadens our awareness and understanding of alcohol-
related problems. It moves us beyond a focus on the drinker (host) alone and directs our attention to the interaction
between the individual and the environment that results in a specific problem (Wallack, 1983). Recently, several
strategies have been designed, and in some cases implemented, to reduce injuries and deaths from alcohol-
impaired driving. For example, server interventions have been developed that encourage commercial servers of
alcoholic beverages to intervene before a drinker can

Copyright © National Academy of Sciences. All rights reserved.
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become intoxicated or before the drinker drives while intoxicated. In some jurisdictions, these interventions are
used to supplement identification and treatment of alcoholics. Other suggestions to reduce deaths due to driving
under the influence of alcohol include making roads and vehicles safer. No single prevention strategy is likely to
be sufficient, however, given the complexity of the problem and the heterogeneity of drinkers and drinking
situations.

The public health model also indicates the role played by the agent, alcoholic beverages. A lengthy discussion
of the production, marketing, and wholesale or retail distribution of alcohol is beyond the scope of this report;
however, it conveys a sense of the importance and complexity of the role of alcohol to say that, in the United
States, a billion dollars a year is spent on advertising and marketing beer, wine, and spirits. Further research is
needed to define and clarify the industry's role in the worldwide increase in per capita consumption (Ashley and
Rankin, 1988). Research is also needed to delineate the ways in which economic factors affect the development of
public policy in this area.

A SYSTEMS APPROACH

Although the perspective of the public health model provides a synthesizing overview of prevention goals, it
is also necessary to apply theoretical models at the level of both the individual (micro) and the larger environment
(macro) to design and evaluate effective prevention programs. Different theoretical constructs may apply at
different levels of social complexity: individuals at different stages of the life course, social networks,
organizations, communities, and regions. Optimally effective interventions require better integration of preventive
efforts at several levels, and research is needed to permit the development of specific and comprehensive models
that can bridge the gap between individual and societal factors.

Holder and Blose (1987) offer one solution to the need for integration. They contend that alcohol problem
prevention efforts should be designed as a system rather than conceived of as isolated components; consequently,
they call for concurrent use of several strategies that can result in synergistic effects. In this regard, valuable
lessons may be learned from the community heart disease prevention trials (Farquhar et al., 1977, 1988); from
studies of groups at high risk, using the methods of what has been called developmental epidemiology (Zucker and
Gomberg, 1986; Kellam, in press); and from the school-based smoking and drug prevention programs (Flay,
1984; Perry, 1986) over several generations of studies.

Within the various levels of the social structure, distinct, unique elements may be isolated and employed to
enhance or accelerate social change processes. For example, within the individual there are biological, cognitive,
and behavioral factors that are thought to mediate individual behavior change. At the organizational level (e.g.,
school, work site), in addition to the individual and group levels, there are unique constructs that are relevant to the
organization as a whole (e.g., social climate, work environment). It is possible to capitalize on these unique
features both within and between levels of social structure so that additive and synergistic prevention effects can
be obtained (Abrams et al., 1986).

In addition to the need to bridge the gap between micro and macrolevel approaches, it is important to
consider a multidisciplinary approach. Insularity within disciplines does not promote theory building but results in a
tendency to design interventions and select measures that are suboptimal. Priority should be placed on encouraging
interaction among

Copyright © National Academy of Sciences. All rights reserved.
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the disciplines that specialize in microlevel conceptualizations (biological markers, individual psychological
factors) and macrolevel disciplines (mass media, social marketing, organizational and community change, health
education, diffusion theory, policy, economics). It is also important to combine findings from disciplines focusing
on the individual with those from such population-based disciplines as developmental and clinical epidemiology,
anthropology, and sociology. In this manner, high-risk subgroups, subcultures, or critical developmental stages
across the life span (e.g., puberty) can be identified. In addition, it is crucial to identify the relevant mediating
mechanisms and behavioral end points for both theory development and evaluation of impact. A multidisciplinary
approach will allow for appropriate selection of targets for prevention as well as the application of relevant
theoretical models that will help to optimize the change process.

The chapters that follow review current research in the alcohol field and relevant lessons from other public
health fields. They also raise some unanswered questions about the prevention of alcohol-related problems.
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2

Epidemiology of Alcohol-Related Problems

Alcohol use has been associated with a wide range of physical and social problems including disease,
accidental and intentional violence, homelessness, unemployment, and marital discord. Awareness of the variety
and magnitude of alcohol-related problems has led prevention research to move from a primary focus on severe
problems of alcohol dependence toward the identification of multiple and interdependent mechanisms that underlie
risks for specific problems. This can eventually lead to more effective approaches to early identification and
preventive intervention.

For some problems (e.g., cirrhosis), the causal role of alcohol is well understood. In many other cases,
however, little is known about the nature and extent of alcohol's contribution to problem outcomes. For example,
many studies demonstrate that victims of trauma had a history of alcohol abuse or were exposed to alcohol when
injury occurred; yet the process of developing effective interventions is constrained because the mechanisms
through which alcohol use causes traumatic events are not thoroughly understood. Moreover, the inability to
identify the specific risk attributable to alcohol use for such events as automobile crashes limits the ability to
design evaluations for interventions.

In the sections that follow, the committee summarizes current knowledge about the epidemiology of a
number of alcohol-related problems and identifies some of the gaps to be addressed in future research. The reader
should note that this discussion is not meant to be comprehensive because many of these areas were discussed in
the earlier report (IOM, 1987 see Chapters 3 and 10). Rather, as noted in the report's introduction, this chapter
aims to update the earlier information or, in some cases, to augment the previous discussion of a topic with
information that has recently become available.

INJURIES

Injuries are a leading cause of morbidity and mortality in the United States and the most frequent cause of
death among children, adolescents, and young adults. Automobile crashes are the single largest cause of death
involving alcohol and perhaps the most studied. In 1987 there were 41,435 fatal crashes nationwide. It is well
documented that as many as 50 percent of fatal car crashes involve alcohol, resulting in more than 20,000 fatalities
annually (Zobeck, 1986; NIAAA, 1987). People under the age of 25 are at particular risk for alcohol-related
crashes. In 1984, 16 to 24 year olds constituted 20 percent of the population but accounted for 35 percent of
drinking driver deaths (Zobeck, 1986). Alcohol also has a demonstrated association with the risk of injury from
falls (Honkanen et al., 1983; Hingson and Howland, 1987a) and drowning (Howland and Hingson, 1988).
Although estimates vary, evidence indicates that about half of all fire and burn deaths are associated with alcohol
use, and from 25 to 50 percent of drowning may be the result of drinking.

Alcohol may contribute to injury in a number of ways. Drinking impairs judgment and therefore may result in
incautious exposure to inherently dangerous situations (e.g., reckless

Copyright © National Academy of Sciences. All rights reserved.
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driving). Alcohol also impairs information processing and physical coordination, and can reduce an individual's
ability to deal with threatening circumstances that are not necessarily attributable to his or her own actions.
Finally, alcohol affects certain physiological functions (e.g., blood coagulation) and may contribute to the severity
or outcome of an injury.

Methodological Problems in Studying Alcohol-Related Injuries

Determining the causal role of alcohol in traumatic events presents methodological difficulties. Investigations
of the association between drinking and injury fall into four basic categories. Type I studies are descriptive and
report alcohol exposure in a series of events (e.g., emergency room cases, coroner series, insurance-reported
deaths). These studies provide no comparison groups and therefore no estimate of the risk associated with
exposure. Type II studies compare the incidence of injury among populations being treated for alcohol abuse with
the incidence among standard populations. Type III studies compare the frequency of the presence of alcohol in
injury victims with the frequency of alcohol among cases of illness or death owing to natural muses. Type IV
studies compare exposure to alcohol among injury victims with alcohol exposure among comparable, uninjured
persons who are selected when they appear at the site of the injury at the same time of day as the injury occurred
but at a later, predetermined time (e.g., one week later).

Although there is a sizable literature on the contribution of alcohol to injuries, inferences about causal linkage
must be approached with caution. For example, Type I studies determine the frequency of exposure among victims
but not among nonvictims. Let us assume that a study finds that 30 percent of cases of injury from a violent event
are positive for alcohol. Without knowledge of alcohol exposure among a comparable group of noninjured
persons, it is difficult to determine the extent to which alcohol contributed to the injuries, if at all. Thus, Type I
studies provide only part of the evidence needed to establish causality. Unfortunately, these studies are often
presented as proof of the alcohol-injury relationship.

Type II studies often provide evidence that individuals who abuse alcohol are more likely to experience
injuries than the general population. In this case, the general population provides the comparison group missing
from Type I studies. These outcomes may be confounded, however, because we cannot assume that alcohol
abusers— except for their drinking habits and their propensity for injury—are in all ways like the general
population. For instance, persons who chronically abuse alcohol may have individual characteristics that both
increase their likelihood of substance abuse and increase their likelihood of experiencing violence. Alcohol abuse
may be associated with lower socioeconomic status, which in turn may be associated with living conditions (poor
housing or poor neighborhoods) in which the likelihood of unintentional or intentional violence is greater than the
living conditions of the general public, regardless of the victim's exposure to alcohol. Here, an association between
alcohol abuse and injury may be spurious because both are caused by a third factor (i.e., economic status).

Type 111 studies use as controls those who died or accessed medical treatment because of illness as opposed to
injury. Yet differences between the injured and the ill may be biased because ill persons may be less apt to
consume alcohol than the general population. If this were so, the apparent association between alcohol and injury
would be inflated.

Copyright © National Academy of Sciences. All rights reserved.
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Type 1V studies provide the most persuasive evidence of the alcohol-injury linkage. By comparing the
frequency of exposure among cases to that of controls (matched in terms of demographics and the circumstances
under which the injury took place), the kinds of bias associated with studies of Type I, II, or III are reduced.
Unfortunately, Type IV studies are rarely conducted, owing in part to their logistical difficulties. Nevertheless,
some Type IV studies have been conducted and have helped to establish a causal association between alcohol and
vehicular injury.

One problem in the study of the relationship between drinking and injury is the difficulty of determining with
any degree of certainty the specific events or alcohol exposure involved in a given case. Event ascertainment is apt
to be relatively complete for coroner studies (although this statement assumes that most victims of violence are
located). However, in some jurisdictions, testing for alcohol at an autopsy is done at the coroner's discretion that
is, when the coroner has reason to believe that alcohol contributed to the injury. If the only cases studied are those
for which alcohol testing has been performed, it is possible that a disproportionate number of cases will be positive
simply because only cases in which alcohol involvement was suspected were included. This bias would
overestimate the alcohol-injury association. Similarly, in studies of emergency room patients, submitting to a test
for alcohol is at the discretion of the victim. If a refusal to take the test was associated with alcohol exposure
among injury cases (injuries often raise questions of responsibility for the event) but was less associated with
alcohol among noninjured controls, the association between alcohol and injury would be understated. Another
confounding factor is that inebriated persons may be less likely to seek medical attention for injuries, or more
likely to delay seeking treatment, than injured persons who have not been drinking. In the first instance, alcohol-
associated injuries would not be counted; in the second, some alcohol-related injuries would be incorrectly counted
as no exposure to alcohol because the alcohol had been metabolized in the time during which treatment was
delayed. In either case, the alcohol-injury association would again be understated.

Ascertaining both event and alcohol exposure is a particular problem in studies of intentional violence in
which the object of the study is alcohol exposure among perpetrators. First, the perpetrator is often never
apprehended and therefore cannot be tested for alcohol. Alternatively, apprehension may take time, during which
the alcohol that was present at the event has been metabolized. On the other hand, inebriated criminals may be
more likely to be caught, or to be caught quickly, because of impairments in judgment or mobility or because of
other alcohol-related behaviors that draw attention to them. Thus, studies that show an association between
intentional injury (e.g., assault or homicide) and alcohol exposure may actually be measuring the effect of alcohol
on apprehension rather than an association between alcohol and the propensity for criminal violence.

There are also other methodological problems in studies to determine alcohol-injury association. For
example, few studies of this kind are conducted "blind." More often than not, the observers are aware of the intent
of the study and may unwittingly distort information. Moreover, the consistency of research results may vary
greatly depending on how or if alcohol exposure is personalized. Some studies base exposure on self-reports,
whereas others define measured exposure (breathalyser readings or blood alcohol levels) differently ("positive"
may mean a trace of alcohol or exposure beyond a specified level).

Copyright © National Academy of Sciences. All rights reserved.
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Finally, few studies document carefully the temporal sequence of events, a lack that is important for several
reasons. First, alcohol may have been ingested after the event (to "steady nerves" or "kill the pain") but before
observation. Second, the length of time between exposure and observation will affect the level of exposure
because alcohol is metabolized relatively quickly. Third, in cases of fatality, decomposition generates alcohols
through fermentation. Sophisticated techniques are required to distinguish between these alcohols and ingested
alcohols.

It may be concluded from the above discussion that, although it appears that alcohol consumption is causally
related to excess numbers of injuries, any demonstration of the magnitude of that relationship presents very
difficult methodological problems. Such difficulties include the determination of appropriate "cases,"
measurement of the extent of alcohol exposure, determination of the temporal sequence of exposure and incident,
and distinguishing between the effect of alcohol on the likelihood of apprehension and its effects on the propensity
to cause injury. The sections below present selected recent studies on the association between exposure to alcohol
and the occurrence of various kinds of injuries.

Vehicular Injuries

Traffic crashes are the leading cause of death in the age group 1-34 years (Ross, 1982). From 1980 to 1985,
fatal crashes declined 13 percent nationwide, from 45,284 in 1980 to 39,168 in 1985; in 1986, however, they
increased 5 percent, to 41,062; and in 1987 they increased 6 percent to 41,435. Alcohol is unquestionably a major
contributor to these crashes. In 1986, 23,987 traffic deaths, 52 percent of the total, involved a driver or pedestrian
who had been drinking; 16,728, or 36 percent of the total, involved someone with a blood alcohol level above 0.10
percent (Fell and Klein, 1986). Many of the victims of drunk driving crashes were not drinking at the time of the
events, and more than one-third of alcohol-related vehicular deaths were persons other than drinking drivers (i.e.,
passengers, other drivers, or pedestrians).

There is evidence that individuals who are at risk for drunk driving are also at risk for other behaviors that
contribute to vehicular injury. For example, a survey of young (aged 18-25) New England drivers showed that 54
percent of drivers who reported driving in the last month after drinking four or more drinks also drove after
marijuana use; only 11 percent of drivers who had not driven in the last month after drinking drove after marijuana
use (P < .001) (Hingson and Howland, 1987b). In this study, only 1 percent of drivers who reported driving in
the last month after drinking four or more drinks always wore seat belts; in comparison, 13 percent of drivers who
had not driven in the last month after drinking always wore seat belts ( p < .001). Almost half (45 percent) of
drivers who reported driving in the last month after four or more drinks reported speeding (at least 20 miles per
hour over the limit) in the past week; 21 percent of drivers who had not driven in the last month after drinking
reported speeding during the past week (P < -001). Of drivers who reported driving in the last month after four
or more drinks, 38 percent reported running at least one red light in the past week; this was true for only 14
percent of drivers who had not driven after drinking in the last month.

Copyright © National Academy of Sciences. All rights reserved.
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Falls

Each year, approximately 13,000 deaths in the United States are attributed to falls. Only motor vehicle
crashes and firearms surpass falls as causes of fatal injuries (Baker, O'Neill, and Karpf, 1984). Laboratory studies
have demonstrated several mechanisms by which alcohol could contribute to falls. For example, studies using the
Romberg test (a technique used to study the neuromuscular effects of alcohol, which measures the ability to stand
upright without swaying) have found that all individuals who were tested exhibited a significant amount of
swaying at blood alcohol concentrations (BACs) greater than 100 mg/dl (milligrams per deciliter) or 0.1 gram
percent; however, many were affected at much lower levels (Perrine, 1973). Other studies have shown that persons
with BACs above 100 mg/dl have lowered divided attention performance, reduced visual acuity (Perrine, 1973),
and reduced adaptation to brightness and glare (Adams and Brown, 1975). Moreover, alcohol is known to affect
judgment and thus increase risk-taking behavior according to the National Highway Traffic Safety Administration
(NHISA, 1985).

In related research, Smart (1969) has shown that chronic alcohol abusers experience higher than expected
rates of vehicular injuries even when sober. This finding suggests that either some unidentified factor (e.g.,
personality) contributes to both accidents and alcohol abuse or that chronic abuse has long-term neurological or
physiological effects that increase a person's risk of injury. On the basis of clinical observation, Summerskill and
Kelly (1963), for example, have suggested that alcohol abuse contributes to osteoporosis. Thus, some sober
alcoholics may fall as a result of spontaneous fractures.

Hingson and Howland (1987a) reviewed the English language literature on the alcohol-fall relationship.
Twenty-one studies conducted in eight countries between 1950 and 1985 were identified. Most were Type 1
studies, reporting on the frequency of alcohol exposure among fall victims. Among these studies, the percentage
of fatal falls involving alcohol ranged from 20 to 77 percent. The percentage of falls treated in emergency rooms
(people alive on arrival) ranged from 17 to 53 percent.

Type 1II studies comparing the incidence of falls among treated alcoholics with the incidence among a
standard population (adjusted for age, sex, and nationality) reported ratios (observed to expected rates of fatal
falls) from 2.9 to 16. Type III studies comparing alcohol exposure among fall victims with alcohol exposure
among cases of illness or death resulting from natural causes reported that fall victims were from 2.5 to 10 times
more likely to have been drinking than nontrauma comparison cases.

There has been one casecontrol (i.e., Type IV) study of alcohol and falls (Honkanen et al., 1983). This study
compared blood alcohol content (and other variables) among fall victims who were treated in emergency rooms
with controls who were selected by visiting each accident site at the same time of day exactly one week after each
event: 53 percent of patients injured in accidental falls in the evening in Helsinki—and 15 percent of time-, site-,
and sex-matched control pedestrians—were alcohol involved. The relative risk (on a scale of 1.0 at zero BAC) did
not increase at BACs less than 50 mg per 100 milliliters (ml) was about 3 at BACs of 50-100 mg/100 ml, about 10
at BAGS of 100-150 mg/100 ml, and about 60 at BAGS of 160 mg/100 ml or higher. The authors of this definitive
study concluded that the risk at BACs above 100 mg/100 ml was so high that practically all cases

Copyright © National Academy of Sciences. All rights reserved.
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with such BACs can be considered to have been caused by alcohol.

Drownings

In the United States, drowning ranks third among causes of accidental death (Baker, O'Neill, and Karpf,
1984). Approximately 7,200 Americans drown each year in a variety of settings (oceans, inland waters, bathtubs,
swimming pools) and under a variety of circumstances (swimming, fishing, boating, diving, driving).

Several observations suggest that alcohol contributes to some of these drownings. For example, drowning are
much more apt to involve powerboats than sailboats (Dietz and Baker, 1974), and powerboats involve speed and
require skills that are similar to those required for driving. Because it is well documented that drinking increases
the risk of vehicular injury, it is reasonable to suppose that alcohol also contributes to powerboat accidents.
Similarly, because there is substantial evidence that alcohol contributes to falls, it is likely that alcohol contributes
to drownings that result from falls into the water (from shore, boats, or piers). In addition, persons who drink may
be less likely to wear life preservers (just as drunk drivers are less likely to wear safety belts).

Alcohol may also contribute to drowning in somewhat less direct ways. For example, it creates a sensation of
warmth and may lead some swimmers to remain in the water too long and develop hypothermia. There is evidence
that when the chest and abdomen are exposed to cold water, breathlessness and severe hyperventilation often
result (Keatings and Evans, 1961). These reactions could limit a person's ability to swim or cause him or her to
inhale water as a result of uncontrolled breathing. In addition, immersion in cold water increases venous pressure
and pulse, and could lead to cardiovascular collapse through ventricular fibrillation (Giersten, 1970).

The Coast Guard has conducted tests demonstrating that environmental "stressors" (e.g., sun, wind, glare,
vibrations, wave motion associated with water activities) may work synergistically with alcohol in degrading an
individual's performance (Wright, 1985). Alcohol may also increase the risk of caloric labyrinthitis, an inner ear
disturbance associated with sudden temperature drop. It has been suggested that this condition may cause a person
who is unexpectedly submerged to become disoriented and swim down rather than up (Transportation Research
Board, 1985).

Alcohol may retard laryngospasm when water is aspirated; it may also weaken the diving response or inhibit
the body's response to increasing asphyxial blood-gas exchanges, or both (Gooden, 1984). Alcohol may heighten
depression or anxiety in some individuals, thereby contributing to suicides by drowning. Finally, sober persons
may drown as a result of the actions taken by others who are under the influence of alcohol.

A number of Type I studies of the frequency of alcohol exposure among drowning victims have been
reported. The best of these suggest that 29 to 47 percent of the victims were exposed to alcohol (Howland and
Hingson, 1988). Waller (1972) conducted a careful Type III study of nonhighway injury fatalities in Sacramento:
17 submersion deaths were included, of which 5 (29 percent) were positive for alcohol on autopsy. In the study,
Waller matched injury fatalities with fatalities from nontraumatic cases. Of the matched controls, 67 (18 percent)
of 371 were positive for alcohol. Thus, drowning victims were almost twice as likely as controls to have been
drinking.
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Fires and Burns

Fires and burns rank fourth among the causes of unintentional deaths in the United States. About 6,000
deaths annually are attributed to fires and burns (Baker, O'Neill, and Karpf, 1984) (this figure excludes
approximately 500 deaths that result from vehicular and plane crash fires): 75 percent of fire and burn fatalities
result from conflagrations, of which 85 percent are house fires (National Safety Council, 1984), and half of all
house fires are blamed on cigarettes (Birky and Clarke, 1981). Drinking may thus contribute directly to fires
when, for example, a victim becomes unconscious while smoking. Intoxication may also exert indirect effects by
preventing a victim from hearing or correctly interpreting alarms of fires caused by others. Similarly, excessive
alcohol consumption may impair the ability to escape from a fire once it has started.

Alcohol may contribute to fire and burn injuries in other ways. By decreasing a person's cognitive or
neurological skills (e.g., balance), alcohol may also decrease his or her avoidance of inherently dangerous
situations or cause burns as a result of falls into or against hot objects. There is some evidence that alcohol works
synergistically with toxic gases, such as carbon monoxide, in accelerating behavioral incapacitation (Mitchell,
Packham, and Fitzgerald, 1978). Finally, several studies suggest that hepatic dysfunction from chronic alcohol
abuse decreases the probability of surviving serious bums (Rittenbury et al., 1965; Crikelair et al., 1968).

A number of studies (Type I) indicate the percentage of fire and burn victims who have been exposed to
alcohol. Of these, the most reliable studies report that between 37 and 64 percent of fire or burn casualties had
been drinking (Howland and Hingson, 1987). Two Type II studies provide estimates of risk for fire deaths among
treated alcoholics in comparison with members of standard populations. One of these (Schmidt and deLint, 1972)
found that alcoholics were almost 10 times more likely to die in fires than were members of a standard population
of comparable age and sex. Another (Combs-Orme et al., 1983) found that male alcoholics were 9.2 times more
likely to die in fires. For women, the risk for alcoholics was 9.8 times that of the comparable population. In a
similar study, Stephens (1985) compared alcohol exposure among burn victims treated in an emergency room with
alcohol exposure in patients presenting with illness. She reported that victims of fires and burns were 2.75 times
more likely than patients who were ill to have been drinking.

A review of the literature on the role of alcohol in fire and burn deaths (Howland and Hingson, 1987)
suggests that nearly half of those who die in fires are legally drunk at the time of their deaths. This observation is
based on the relatively consistent results among 10 studies with complete blood alcohol testing. Although
inferences about the causal role of alcohol in fire and burn injuries require some measure of exposure among
noninjured persons, it seems clear that substantially less than 50 percent of the general population is intoxicated at
any give time. Accordingly, there is convincing evidence that drinking is a risk factor in fire deaths.

Copyright © National Academy of Sciences. All rights reserved.
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CRIME

Studies indicate that alcohol is sometimes used by both the perpetrators and the victims of crimes
immediately before the crime is committed. Alcohol is involved least in incidents of fraud, forgery, and
embezzlement; it is most involved in homicides and assaults. In cases of violent crime (e.g., robbery, rape,
homicide), the offender is more likely to have been drinking if the victim has been drinking. This association is
stronger if the crime involves friends or acquaintances. For cases in which the crime occurs between strangers, the
victim is more likely to have been drinking (Room, 1983). In property crimes, alcohol is most often involved in
unprofessional and unplanned crimes, and most often in incidents in which there are multiple perpetrators
(Cordelia, 1985).

SUICIDE

Suicide is one of the 10 leading causes of death in the United States for persons aged 34-54. Typically, some
alcohol use is indicated in 35 percent of fatal suicides; 23 percent are intoxicated at the time of death (Roizen,
1982; U.S. Department of Health and Human Services, 1984; Abel and Zeidinberg, 1985). Reviews of follow-up
studies of alcoholics show suicide rates of 8-21 percent (Kendall, 1983; Berglund, 1984). Yet many questions
about the relationship between alcohol and suicide remain unanswered. There have been no studies comparing
alcohol involvement among suicide attempters with alcohol involvement among suicide completers. Nor have
studies assessed whether those committing suicide are more likely to drink than persons of comparable age, sex,
and socioeconomic status (SES) who do not commit suicide. If, as seems likely, alcohol contributes to suicide,
several questions come to mind. Is suicide attempted in part because the attempters are intoxicated and their
judgment is impaired? Interviews with attempters could explore that question. Does chronic alcohol ingestion
result in anxiety and depression that prompt suicidal thinking or in behavioral problems that socially isolate the
potential suicide victim and reinforce a sense of guilt or worthlessness? It would be particularly useful to compare
persons who are successfully treated for alcohol problems with those who are not successfully treated to see the
extent to which the former may have lower subsequent suicide rates.

CHILD ABUSE

There is a widespread impression among direct service workers, which in turn is conveyed to the general
public by the mass media, that child abuse and neglect are strongly associated with alcoholism and alcohol abuse.
Literature reviews of this topic, however, indicate that research about possible associations between alcohol and
child abuse has yielded contradictory findings (El-Guebaly and Offord, 1977; Epstein, Cameron, and Room, 1977;
Hamilton and Collins, 1981; Orme and Rimmer, 1981). It is certainly plausible that alcohol use could contribute to
child abuse in that alcohol inhibits mechanisms that normally control aggressive, hostile, or violent impulses
(Bennett, Buss, and Carpenter, 1975). Alcohol use may also crowd out interpersonal relationships as a means of
satisfying emotional need, and this could lead to child neglect. Alternatively, nonalcoholic parents

Copyright © National Academy of Sciences. All rights reserved.
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or care givers with alcoholic spouses may be preoccupied with a spouse's drinking and exhaust energy that would
otherwise be available for nurturing children.

On the other hand, several researchers have observed that some drinkers become pacified by alcohol
(Coleman and Strauss, 1983). Unfortunately, there are no studies in the literature of interviewers who are blinded
to the abuser status of those being interviewed. Without blinding, both interviewer and respondent bias may affect
the interview results; either one might use alcohol to explain behavior that would have occurred even without it.
Moreover, accurate measurements of drinking at the time of abuse are rarely, if ever, recorded.

Only a few studies have included control groups of child abusers and nonabusers. Five reports found no
association between alcohol use and child abuse (Steele and Polloch, 1968; Smith, Hanson, and Nobel, 1973;
Ellwood, 1980; Herman and Hirschman, 1981; Emslie and Rosenfeld, 1983). Four studies noted histories of
alcohol abuse among child abusers (Bryant et al., 1963; Baldwin and Oliver, 1975; Rada, 1976; Ellwood, 1980),
but this pattern was not significantly different from histories of alcohol use among nonabusers. Four other reports
found alcohol abuse to be more pervasive among parents who abused children (Kaplan et al., 1983; Tarter et al.,
1984; Famularo et al., 1986; Salzinger et al., 1986). These studies would seem to indicate that research on the
association between alcohol and child abuse warrants focused attention and more rigorous investigation by using
blinded interviewers, quantification of alcohol consumption, and more designs that use nonchild abuser control
groups.

SEXUALLY TRANSMITTED DISEASES

Since the AIDS epidemic began, more than 90,000 cases of AIDS have been reported, nearly one-half of
whom have died. Alcohol may play a role in HIV infection either by reducing the likelihood that people will
employ safer sex practices or by increasing the likelihood that persons who are offered intravenous (IV) drugs will
accept those drugs and share needles when injecting. In an exploratory study of a sample of homosexual and
bisexual men in San Francisco that was drawn from bathhouses, gay bars, and newspaper advertising, Stall (1986)
reported that, after drinking or psychoactive drug use, the men in the study were more likely to engage in sex than
when they had not been drinking. A low response rate (37 percent) and the nature of the sampling strategy
preclude generalizing these findings to other gay men who are less open about their sexual orientation. Yet despite
these caveats, the results of the study suggest other questions that warrant investigation—for example, whether
these findings apply to the entire male population or whether the heterosexual population is more likely to engage
in unprotected sex after drinking. Studies of the mechanism by which alcohol may influence such activity are also
warranted. Are persons more uninhibited after drinking and less concerned about the risks of exposure to HIV or
the consequences of infection? Does drinking make people less likely to inquire about partners' possibly risky
behaviors? Do heavy drinkers underestimate their susceptibility to HIV or the consequences of HIV infection? Do
they believe that condoms reduce sexual pleasure and performance? Do they believe condoms are effective in
reducing transmission? Do they perceive greater obstacles to the use of condoms (e.g., cost, embarrassment) than
persons who do not drink?

Copyright © National Academy of Sciences. All rights reserved.
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If an association between alcohol and HIV risk behavior becomes apparent, then educational programs that
highlight the relationship of HIV to alcohol use and outline HIV risks to drinkers should be tested to see if they
alter either drinking behavior or HIV risk-taking behavior after drinking.

EARLY SEXUAL ACTIVITY AND ADOLESCENT PREGNANCY

Various studies have shown a clustering of the variables of early sexual behavior in adolescents and early
onset of the use of alcohol and tobacco (Jessor and Jessor, 1975; Jessor, 1983). Although a causal link from
alcohol use to early sexual behavior has not been proven in these studies, the disinhibitory effects of alcohol and
the expectancies associated with alcohol use could lead to a causal link. Further research might clarify this issue.

FETAL ALCOHOL SYNDROME AND FETAL ALCOHOL EFFECTS

Fetal alcohol syndrome (FAS), which was identified in the 1970s by researchers at the University of
Washington, is a cluster of permanent physical deformities and mental retardation that results from drinking during
pregnancy. There are approximately 1 to 3 FAS babies for every 1,000 live births resulting from alcohol misuse;
among known alcoholic mothers, this rate increases to a range of 23 to 29 for every 1,000 live births (Hanson,
Streissguth, and Smith, 1978; Sokol, Miller, and Reed, 1980; Rosett et al., 1983). Incidences as high as 19.5 for
1,000 live births have been reported among some Plains tribes of Native Americans (May et al., 1987).

Although the full spectrum of FAS-related birth defects occurs almost exclusively among alcoholic mothers,
there has been no threshold level identified below which drinking during pregnancy could be considered safe.
Lower levels of drinking during pregnancy result in more subtle birth defects that are more often neurobehavioral
rather than physical (Hanson, Streissguth, and Smith, 1978; Sokol, Miller, and Reed, 1980; Rosett et al., 1983).
Because women who drink heavily during pregnancy are also more likely to smoke cigarettes and to take
psychoactive drugs during pregnancy, any deleterious effects of alcohol on the developing fetus may be
superimposed on the adverse consequences of those other habits.

Studies of special strains of inbred mice and limited studies in humans suggest that genetic determinants in
the mother probably influence maternal alcohol metabolism (Chernoff, 1980). In mice, the occurrence of
malformations depends not only on the amount of ethanol consumed but also on the rate of alcohol metabolism.
Preliminary studies of women showed that there is a tendency for blood alcohol and acetaldehyde levels to be
higher in the first two hours after ingestion of a standard ethanol dose among women who had given birth to
infants with FAS than in women in a control group (Cooper, 1984). These results do not provide definitive
evidence that a metabolic marker for susceptibility to this syndrome can be identified. Rather, they suggest that
specific genetic differences may some day be useful in identifying high-risk mothers. Meanwhile, combinations of
alcohol ingestion with one or more other factors (e.g., parity, socioeconomic status,

Copyright © National Academy of Sciences. All rights reserved.
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smoking, marital status, abuse of recreational drugs, deficient placental function) can be used to target the
population of mothers at highest risk for FAS and to implement intensive programs designed to prevent this birth
defect.

Babies who manifest the full range of FAS physical anomalies and mental retardation are readily recognized
by physicians who are aware of the syndrome. However, some children may exhibit only mild growth deficiency
and learning disabilities as indicators of prenatal alcohol exposure. These kinds of abnormalities are termed fetal
alcohol effects (FAE). Thus, estimates of the frequency of deleterious prenatal alcohol exposure probably will
have to be revised upward if clinicians can agree on the findings that should be designated as indicators of mild
FAS (or FAE).

Several kinds of information are needed to develop prevention programs to reduce the frequency of FAS.
Efforts should be mounted to develop epidemiological data for FAE. Research needs to further delineate the range
of fetal problems that constitute this syndrome and identify the factors that place mothers at greatest risk of having
babies with FAS. Further investigations should be undertaken of the bases for ethnic differences in the incidences
of FAS and FAE.

The Anti-Drug Abuse Act of 1988 mandates that, as of November 18, 1989, warning labels be placed on all
bottles and cans containing spirits. The warning labels will advise women not to drink alcoholic beverages during
pregnancy because of the risk of ensuing birth defects. Attitudes concerning FAS and FAE should be assessed both
before and after this law goes into effect.

Prospective studies are also needed to delineate the characteristic profile of high-risk mothers, especially
those whose babies are affected by relatively small amounts of alcohol. In these women, genetic factors may play
an important role in the susceptibility of the fetus to the toxic effects of alcohol.
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3

Individual-Environment Interactions: Focus on the Individual

This chapter describes three avenues of research into antecedents of the heavy use of alcohol and possible
interventions to prevent such use. The three perspectives share a common focus on the individual.

There are obviously many possible approaches to prevention research from the point of view of the
individual alone. A number of these research avenues are presented in IOM's 1987 report, Causes and
Consequences of Alcohol Problems. The approaches chosen by the committee for inclusion in Part I are
illustrative of the interactive perspective the committee believes would be most fruitful for prevention research in
alcohol-related problems: that is, the individual in the context of the environment, both the specific drinking
environment and the broader, total developmental setting.

The first research approach uses life-course development and individual vulnerability as a framework for
research to identify individuals, early in their lives, who may be at high risk of heavy alcohol use during
adolescence. The section also discusses indicators of future problems with alcohol. Conclusions from this line of
research could be used to design prevention efforts targeted to populations that are identified as being vulnerable. A
second research avenue involves the use of social learning models, which can accommodate genetic,
developmental, and environmental factors in their investigation of etiology and antecedents. The committee
suggests several lines of intervention using this approach that may prevent problems with alcohol by teaching
individuals to alter their behavior. The final research perspective, the genetic influences on the risk of developing
severe alcohol problems or dependence, is discussed briefly, the committee notes that understanding of these
effects is in an early stage and refers the reader to the first phase of this study (IOM, 1987) for a more complete
treatment of the subject.

Despite their common focus on the individual, some differences among the three perspectives will be obvious
to the reader. Nevertheless, it will become clear that they are complementary and that insights from each can be
useful in preventing the heavy use of alcohol.

LIFE-COURSE DEVELOPMENT, VULNERABILITY, AND PREVENTION RESEARCH

The perspective on prevention research described in this section is derived primarily from epidemiological
and developmental research and builds on advances in biological, behavioral, and sociological research. Its main
tool is the prospective study, which follows cohorts or samples of individuals to map, in this case, developmental
pathways to the heavy use of alcohol.

This approach to alcohol problem prevention, with its focus on the development of the individual, is based on
research that searches for those physiological and psychological factors that interact with life events to produce
"high-risk" populations who may be especially vulnerable to alcohol-related problems. The research findings on
which the

Copyright © National Academy of Sciences. All rights reserved.
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life-course developmental approach rests—and the implications of this model for preventive interventions—are
presented here with research suggestions that may assist in future prevention program design and policy
development.

The Developmental Approach: Rationale and Definitions

The research avenue described in this section stems from the assumption that a developmental perspective
may be fruitful both for risk-factor research and for preventive trials in the areas of alcohol and substance use. As
stated by Zucker and Noll (1982:316):

A developmental view of behaviors, including that related to alcohol use and abuse, in its simplest form implies the
ability to link age to drinking phenomena in an orderly way. The complexity of the problem, however, lies in the
ability to trace out the vagaries of this process, and to specify the exact pathways and interactions that both anticipate
and produce the drinking behavior and problem or nonproblem sequelae. This implies the ability to trace out
unfolding and maturational phenomena for the individual, as well as ongoing physiological, psychological, social,
and sociocultural events as they affect the unfolding and are in turn affected by it.

Development is seen as a life-long process that occurs as a result of biological and environmental determinants and
their interaction. Researchers have used this concept to construct analytical frameworks for the investigation of
individual vulnerability to the heavy use of alcohol. A number of these frameworks are described briefly below.

The Life-Course Events Approach

This perspective (Baltes, Reese, and Lipsitt, 1980) sees behavioral development as shaped by three major
systems of influence:

1. normative age-graded, or ontogenetic, influences—events that occur in very similar ways for all
individuals in a culture or subculture (e.g., biological maturation, age-determined socialization events
involving aspects of the family life cycle, entrance into and progression through the educational
system, entrance into the work force, etc.),

2. normative history-graded influences, or cohort effects— events that occur to most members of a given
generation (a cohort) in a similar manner, although the actual experience of a history-graded event
(e.g., a war or economic depression) may differ for members of the same as well as different
generations, and

3. nonnormative life events—events vary across individuals and that are not shared across a population
(e.g., divorce, loss of a job, having an alcoholic parent).

These three types of influences—age-graded, history-graded, and nonnormative—vary in their relative effect
on an individual at different stages in the life span.

The life-event perspective posits that behavior involving the heavy use of alcohol will be influenced by all
three categories of events. Such normative events as entering high school or college, leaving home to live on one's
own, retirement, and death of a spouse may have a measurable effect on an individual's substance use. Similarly,
history-graded events may have an impact on a subpopulation or a particular cohort. For example, Prohibition and
its subsequent repeal in the United States during the early part of the twentieth century influenced the population's
use of alcohol. In contrast, the cohort of teenagers and young

Copyright © National Academy of Sciences. All rights reserved.
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adults during the late 1960s, the "Woodstock generation," experienced greater acceptance of drug experimentation
and usage, an effect that was not as strongly felt by individuals who were older or younger. Finally, an individual's
use of alcohol will be influenced by nonnormative or stressful life events that put severe burdens on his or her
opacity to cope with life circumstances and change.

Social Fields

At each stage of life, individuals are involved in a few major social fields. In the early years, the dominant
field of influence is the family of orientation, followed by school and classroom influences, and shortly thereafter
by the peer group. The intimate social field develops through adolescence and becomes the marital social field
later in the life course. In adulthood, the work field develops in importance, as does the individual's family of
procreation. There are, altogether, a fairly small number of such social fields, and their influences vary at each
stage of life.

Within each social field, significant people, or "natural raters" (e.g., schoolteacher, parent, spouse, work
supervisor), define social tasks, evaluate efforts, and give feedback to an individual based on performance
expectations. These natural raters can be asked by researchers to gauge an individual's social adaptational status
(SAS), which can be defined as adequacy of performance in a particular social field at a particular stage of life
(Kellam et al., 1975). Some childhood SAS ratings have been shown to predict later teenage outcomes involving
the use of alcohol and other substances (Kellam et al., 1983). Examples of SAS predictors of later heavy alcohol
use include poor school achievement and shy and aggressive classroom behavior, as rated by teachers (Kellam et
al., 1975, 1983).

Risk Factors: Intraindividual and Environmental Domains

A number of researchers have considered prevention from the vantage of intraindividual differences that are
associated with the heavy use of alcohol. These differences can be broken down into more specific risk-factor
categories:

* neurophysiological variables (Tarter, Alterman, and Edwards, 1985; Heibrun et al., 1986; Baribeau,
Ethier, and Braun, 1987);

* temperament (Tarter, Alterman, and Edwards, 1985);

* personality variables (Goodwin et al., 1975; Cantwell, 1978; Gaines and Connors, 1982; Folsom et al.,
1985; Brooks et al., 1986; Labouvie and McGee, 1986);

* behavior variables (McCord and McCord, 1960, 1962; Robins, 1966; Jones, 1968, 1971; Vaillant, 1983);
and

» social adaptational status variables (Kellam, Ensminger, and Simon, 1980; Knop et al., 1985).

It is also possible to make more fine-grained distinctions within each of these groupings. Furthermore, some
research has indicated that there may be a genetic contribution to the etiology of alcoholism, possibly mediated
through one or more neurophysiological, temperament, personality, or behavioral variables (Partanen, Bruun, and
Markkanen, 1966; Goodwin et al., 1973, 1974; Begleiter et al., 1984; Cadoret, Troughton, and O'Gorman, 1987;
Cloninger, 1987).

Copyright © National Academy of Sciences. All rights reserved.
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Factors that may influence drinking behavior have also been linked to various environmental domains:

» the family (Zucker and Barron, 1973; Ablon, 1976; Wolin, Bennett, and Noonan, 1979; Wolin and
Bennett, 1980; Barnes, Farrell, and Cairns, 1986; Beardslee, Son, and Vaillant, 1986; Burnside et al.,
1986; MacDonald and Blume, 1986; Needle et al., 1986);

* the peer group (Straus and Bacon, 1953; Alexander and Campbell, 1967; Needle et al., 1986; Selnow and
Crano, 1986);

* the work setting (Smart, 1979);

* the community (Gibbons et al., 1986); and

* broader societal culture (Berger and Snortum, 1986; Dawkins, 1986; Gliksman and Rush, 1986; Linsky,
Colby, and Straus, 1986; Vaillant, 1986).

Individual-Environment Interaction

Recently, researchers have suggested that certain interactions between risk factors in an individual and factors
in the environment may contribute to the etiology of alcoholism. For example, a poor match between a child's
temperament and parental behavior and style may heighten the risk for later alcoholism (Tarter, Alterman, and
Edwards, 1985). A genetic vulnerability combined with particular environmental influences could also determine
whether an individual exhibits problem drinking (Tarter, Alterman, and Edwards, 1985; Zucker and Gomberg,
1986; Cadoret, Troughton, and O'Gorman, 1987; McCord, 1988a). Indeed, the diathesis-stress concept that
hypothesizes an etiology of schizophrenia spectrum disorders based on the notion of individual-environment
interaction may be relevant to an understanding of the development of alcohol problems in some individuals.

A further area of research in individual-environment interactions involves the role of developmental
transitions (e.g., entrance into college) in creating conditions that may lead to problem drinking (see Jessor and
Jessor, 1975, 1977). The majority of individuals progress through developmental transitions without
complications. Why some individuals are susceptible to episodes of problem drinking or other adverse outcomes
during periods of heightened stress and change is a research question that can be addressed within a conceptual
framework of individual-environment interaction. To carry out this kind of research, information about both the
individual and his or her environment must be gathered during the planning stage of a study to detect interactions
between the two. Developmental transitions should be seen as potential periods during which environmental
influences may have more pronounced additive or interactive effects on individual characteristics.

Social adaptational status (SAS) ratings reflect a different kind of individual-environment interaction. An
individual's behavioral response to social task demands within a specific social field will influence a natural rater's
evaluation of performance adequacy. Poor SAS ratings can serve as markers of an etiologic process that may be
leading to a problem outcome.

The Prospective Study: Characteristics and Advantages

The goal of the life-course developmental approach to prevention is to identify specific risk factors that may
be useful in devising effective primary prevention programs. Prospective

Copyright © National Academy of Sciences. All rights reserved.
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epidemiological studies that follow a cohort of individuals as they progress through developmental stages in the
life course are a particularly important research strategy for risk-factor identification. Such studies also allow a
more complete understanding of the developmental progression from antecedents to first use, to initiation, to heavy
use, to abuse or dependency on a substance. Earlier work in this area (Kellam et al., 1975, 1983; Kellam,
Ensminger, and Simon, 1980; Kellam, Brown, and Fleming, 1982; Kellam and Werthamer-Larsson, 1986;
Kellam, in press) has combined the advantages of a life-course, developmental orientation and epidemiologically
based research to map the developmental paths to the heavy use of alcohol within defined populations over
significant portions of the life course. Kellam and colleagues have termed this approach developmental
epidemiology.

The prospective study of a cohort of individuals is a major methodological advance over earlier studies that
examined only clinical populations, either at a single point in time or through retrospective reports (e.g., Vaillant,
1966; Ball and Chambers, 1970; Stephens and Cottrell, 1972; El-Guebaly and Offord, 1977). As Kandel (1980)
has pointed out, clinical populations of addicted individuals seen in hospitals or even outpatient clinics represent
very special subgroups of the population of alcohol and other substance users; the risk factors identified among
such groups may not be generalizable to other groups or populations.

The primary objective of a prospective epidemiological study involving a cohort is to identify, along
developmental pathways, risk factors that heighten the probability of a problem outcome. A prospective
epidemiological research strategy first requires that a researcher gain the cooperation of an epidemiologically
defined population. If possible, participants should be enrolled early in their development—before initiating
alcohol use—to facilitate the disentanglement of cause from effect. The temporal sequence of such factors as
aggressive or antisocial behavior and heavy alcohol use, which has been hard to determine in cross-sectional or
retrospective studies, is easier to discern when the prospective method is used and begins with a childhood cohort.

The prospective research strategy also allows for follow-up of multiple problem outcomes. In the area of
alcohol and other substance use, this capability is especially important because the heavy use of multiple
substances combined with other problem outcomes is not uncommon (e.g., the co-occurrence of alcohol and drug
abuse, of heavy alcohol use and major depression, and of substance abuse with schizophrenia spectrum disorders).
Multiple problem follow-up allows researchers to assess the specificity of an antecedent for a particular outcome;
it can also help in gauging the impact of a preventive trial.

A prospective epidemiological methodology eliminates some of the problems of cross-sectional studies by
enabling the same sample to be studied as it progresses through different developmental stages. Factors that are
related to the initiation of alcohol use may not be the same as factors related to continuing problem use and abuse
(Zucker and Gomberg, 1986). Continuities and discontinuities over time, both in the development of attitudes
about drinking and in drinking behavior, can be described with the prospective approach (Christiansen, Goldman,
and Brown, 1985); furthermore, factors that predict which subgroups will progress through different stages of
drinking behavior leading to alcohol-related problems can be isolated. Multiple pathways leading to similar-
appearing outcomes probably exist, and various theoretical models may be necessary to explain these different
developmental paths (McCord, 1988b).

Copyright © National Academy of Sciences. All rights reserved.
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Findings from Prospective Risk-Factor Research

The few available prospective studies that examine the antecedents of heavy alcohol use or problem drinking
have made important contributions to our understanding of the etiology of these problems. Based on the review by
Zucker and Gomberg (1986), consistent findings that have emerged from this research are noted below.

Antisocial behavior during childhood has been shown to be related to adult alcohol problems (McCord and
McCord, 1960; Robins, Bates, and O'Neal, 1962; Robins, 1966; Jones, 1968, 1971; Monnelly, Hartl, and Elderkin,
1983; Vaillant, 1983). In studies of the Woodlawn community in Chicago, aggressive behavior and the
combination of aggressive and shy behavior in the first grade both were found to predict heavy alcohol use at ages
16 and 17 (Kellam, Brown, and Fleming, 1982; Kellam et al., 1983). In a finding analogous to those results,
McCord (1988b) found that males who were judged to be shy as children were least likely to become heavy
alcohol users or to engage in criminal behavior as adults, but those who were rated as both shy and aggressive as
children were most likely to become heavy alcohol users or criminals. In a similar finding, Block, Block, and
Keyes (1988) report an increased risk of later teenage drug use among 3-to 4-year-old children who displayed
aggressive behavior.

Other factors that have consistently predated alcohol problems across many of these prospective studies
include difficulty in school achievement (Robins, Bates, and O'Neal, 1962; Robins, 1966; Jones, 1968, 1971;
Monnelly, Hartl, and Elderkin, 1983; Vaillant, 1983), inadequate parenting (McCord and McCord, 1960; Robins,
Bates, and O'Neal, 1962; Robins, 1966; Jones, 1968, 1971; Monnelly, Hartl, and Elderkin, 1983; Vaillant, 1983),
marital conflict in the childhood home (McCord and McCord, 1960; Robins, Bates, and O'Neal, 1962; Robins,
1966; Jones, 1968, 1971; Vaillant, 1983), ethnicity (McCord and McCord, 1960; Robins, Bates, and O'Neal, 1962;
Robins, 1966; Vaillant, 1983), hyperactive behavior (McCord and McCord, 1960; Jones, 1968, 1971), and among
males, weak interpersonal ties (Robins, Bates, and O'Neal, 1962; Robins, 1966; Jones, 1968, 1971; Monnelly,
Hartl, and Elderkin, 1983; Hagnell et al., 1986). Finally, in their prospective study, Hagnell and colleagues (1986)
found a greatly increased relative risk of alcoholism among men in their thirties who had used alcohol with their
peers 20 years earlier—when they were less than 14 years of age.

Limitations in Existing Prospective Research

There are several important limitations in the prospective studies noted above. Often, the study samples were
not drawn from a representative community population. This problem limits the generalizability of results,
particularly with regard to women and minorities who have traditionally been underrepresented in such samples. In
addition, most samples were not followed from early childhood; thus, the etiologic role of a host of factors that
predate adolescence is unclear. Moreover, the relative importance and interrelationships of the various risk factors
remain unclear.

Another problem in these studies has been that follow-up contact has not occurred with sufficient regularity to
document continuity or discontinuity in developmental course prior, during, and subsequent to heavy use. In a
recent review of the literature concerning "spontaneous remission" from alcohol problems, Fillmore and
colleagues (1988) describe variability across the life course by age and sex and suggest that cultural factors may

play

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
2
©
=
c
5
o
2
®©
]
X
©
o
2
IS
©
(o)
©
o
»
Q2
=
o
c
£
©
N
©
o
>
2
©
£
2
=
s}
©
-
=]
IS
o
2
E
=
o
c
X
[}
o}
e
=
@
o
©
Q
©
£
2
=
(s}
©
<
=
£
S
2
E
e
@
2
©
o
It
G
»
Q@
=
4
=
X
IS
o
2
E
e
o}
I3
o
o
£
e}
o
9}
2
c
@
o}
Qo
»
©
<
x
s
<}
=
©
£
2
=
s}
©
<
=]
b
s}
c
i)
=
©
)
c
@
0
o
2
S
o
2
©
=
2
S
=
[}
c
i)
IS
'_
o
=
L
)
o
2
<
=
=
=1
o
Q9
<

©
<
=
©
(2]
)
©
(2]
©
K
o
o
o}
h=
@
(2]
£
>
©
8
c
[}
S
[}
o
©
C
[}
o}
o
[
>
®©
<
>
©
IS
(2]
&2
S
2
£
[}
L
=
S
©
o
o)
o
Q
>
2
)
IS
o
(2]
°
c
©
o
o}
£
©
3
©
o
©
o
=
[}
c
C
I
o
-
[
>
[
2
o
<
=)
C
£
@©
IS
£
S
Re)
L
=
5}
@
o
Q
o
£
=
£
©
(2]
o}
Q
>
2
=
[}
<
S
o
°
C
©
73
2
>
2
@
=)
£
S
@©
[}
<
)
X
©
o
2
o
°
2
S
=
%)
<
=
<)
c
K}
©
£
©
£
2
=
s}
)
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=

©
)
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a

(2]
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 53

an important role in structuring observed patterns over multiple generations. Generally, this observation is
consistent with research that suggests that early problems with alcohol are not necessarily predictive of later
problems with alcohol; periodic problem drinking is much more common than continuous abuse (Vaillant, 1983;
Fillmore and Midanik, 1984).

Certain childhood factors are definitely associated with increased risk either for heavy drinking in
adolescence or for serious alcohol problems in adult life. Yet in the majority of cases there is no continuity
between adolescent problem drinking and alcohol problems later in life. About 50 to 60 percent of adolescent
males and about 75 percent of adolescent females have been found to "remit" or "mature out" of their problem
drinking patterns. It remains to be learned what the factors are that determine which adolescents remain vulnerable
to continued difficulty with alcohol (Temple and Fillmore, 1985).

The theories, research approaches, and preventive interventions described in other parts of this report will
generally focus on variables during adult life that are determinants of drinking behavior, whether or not an
enduring vulnerability exists in the drinking individual. Naturally, when such a vulnerability to problems with
alcohol is present, these determinants (e.g., situational factors) will be all the more powerful.

Research on Preventive Trials: Implications from Prospective Research

Although more sophisticated prospective studies are needed to better understand the etiology of alcohol
problems, there is already sufficient knowledge to direct preventive trials at specific modifiable antecedents of, and
risk factors for, heavy alcohol use and other substance-related problem outcomes. These preventive trials can test
the efficacy of specific interventions in field settings and, like prospective cohort research, can inform etiologic
theory by experimentally testing plausible causal models.

Chapter 1 of this report presented a threefold model for preventive interventions composed of universal
preventive interventions (directed at the entire population), selected interventions (directed at a subgroup presumed
to be at greater risk for a problem outcome), and indicated interventions (directed at specific individuals who
exhibit indices of preclinical dysfunction). Universal and selected interventions are considered primary
prevention; indicated preventive interventions are considered secondary prevention (see Chapter 10).

The life-course development approach suggests that targeting subgroups which are at greater risk to receive a
preventive intervention may make that intervention more efficient. (A preventive intervention becomes more
efficient as the percentage of program recipients increases who, but for the intervention, would have developed the
disorder.) The identification of a risk factor that can be linked to a large proportion of cases with the problem
outcome (i.e, a risk factor with a high attributable risk) is a prerequisite for an efficient, selected prevention study.

Under the selected intervention assumptions, the life-course developmental approach suggests certain
principles that should be applied to the design of interventions to be tested for the prevention of alcohol and
substance-use disorders: (1) interventions should be designed to conform to the developmental pathways taken by
cohorts at each major stage of life; (2) vulnerable or high-risk individuals may need to participate in more than one
intervention, both within a particular life stage (e.g., adolescence) and across life stages (e.g., adolescence-young
adulthood); and (3) interventions should be embedded within or

Copyright © National Academy of Sciences. All rights reserved.
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influence the social fields of family, school, work, and community in which a target population is active.

A number of studies suggest that there are potentially modifiable targets for selective approaches to
preventive intervention. Tarter, Alterman, and Edwards (1985) integrate various psychological and biological
characteristics associated with vulnerability to alcohol abuse, using a multidimensional concept of temperament.
Variables that characterize the temperament dimensions linked to heightened risk for alcohol abuse include (1) a
high activity level, (2) a deficit in attention-span persistence, (3) low soothability, (4) high emotionality, and (5) a
disinhibited, impulsive manner of sociability.

Tarter's findings (1985) also present research evidence supporting the hypothesis that there may be a central
nervous system (CNS) dysfunction present in some individuals prior to the onset of alcohol problems, that
influences behavior. If such a CNS dysfunction is part of a developmental path leading to heavy alcohol use for
these individuals, the potential effectiveness of traditional preventive interventions is questionable. Rather than
attempt to modify the implicated risk factor directly, a "prosthetic" preventive approach could be taken. This
approach would involve development (and testing) of a set of skills and cognitive coping strategies that a
vulnerable individual would be taught or given, much like a prosthesis, to help compensate for or counteract a
temperamental predisposition to abuse alcohol. Specific temperamental traits that an individual could be taught to
control include impulsive behavior, activity level, and emotional arousal. Additionally, individuals could learn
relaxation and other stress management techniques, as well as problem-solving skills, that might help prevent the
heavy use of alcohol during periods of heightened stress.

As noted earlier, early aggressive behavior in the classroom has consistently been found to predict heavy
alcohol use in late adolescence and early adulthood (Kellam, Brown, and Fleming, 1982; Kellam et al., 1983), and
childhood antisocial behavior has been found to be a risk factor for alcohol abuse (McCord and McCord, 1960;
Robins, Bates, and O'Neal, 1962; Robins, 1966; Jones, 1968, 1971; Monnelly, Hartl, and Elderkin, 1983; Vaillant,
1983). Should it be the case for the majority of individuals vulnerable to heavy alcohol use that these behaviors are
learned responses rather than the product of a CNS dysfunction, it would be possible to develop and test
preventive interventions that could be directed at modification of the behaviors themselves, modification of the
environmental contingencies that reinforce and maintain the behaviors, or both.

Apart from individual characteristics that play a role in the development of alcohol-related problems, there
are influences from various environmental domains. The family is an important source of influence, as well as an
important setting within which preventive intervention could occur. Wolin, Bennett, and Noonan (1979) and Wolin
and Bennett (1980) have found evidence to support the hypothesis that children from alcoholic families that have
not maintained important family rituals during periods in which there is severe parental drinking are more likely to
develop alcohol problems than are children from families with an alcoholic parent that have been able to maintain
their rituals.

In a prospective study, McCord (1988b) examined the intergenerational transmission of alcoholism and found
evidence that men with alcoholic fathers were more likely to become alcoholics themselves if the mother seemed
to accept her husband's intoxicated behavior and to hold him in high esteem. These findings suggest that one
developmental path to alcoholism in children of alcoholics may stem, in part, from family acceptance of an
alcoholic parent's intoxicated behavior. Preventive interventions targeted to children who are at risk by virtue of
having an alcoholic parent could be designed to modify those family

Copyright © National Academy of Sciences. All rights reserved.
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dynamics that lead to the disruption of important family rituals and to family overacceptance or unwillingness to
confront intoxicated behavior in a parent.

The peer group is another source of environmental influence for alcohol and other substance use that is most
salient during the adolescent stage of development (Alexander and Campbell, 1967; Biddle, Bank, and Marlin,
1980; Needle et al., 1986). Research findings suggest that membership in structured, goal-directed groups may
protect teenagers against adolescent substance use (Selnow and Crano, 1986). The element that appears to be
critical to the protective influence of formal groups is a group norm that does not expect or approve of substance
use. Adolescent participation in nonstructured, informal peer groups without such a norm appears to increase the
risk of substance use.

Pronounced sex differences in vulnerability to alcohol and other substance use remain unexplained and may
have major importance in understanding the origins and paths leading to problem outcomes. Femaleness as well as
shyness appear to be strong inhibitors of both adolescent delinquency and substance use, and both variables are
important to an understanding of the evolution of these outcomes.

The following are opportunities for the next stage of prospective research into the etiology of heavy alcohol
use from a developmental/epidemiological perspective:

» The next stage of prospective research on heavy alcohol use and alcohol-related problems should be
integrated with research into other problem outcomes (e.g., drug use, suicide, delinquency, mental
disorders). This integration would foster the development of theoretical models that explain the
appearance of both single and multiple problem outcomes. These models can then be used for planning
targeted prevention strategies for specific subgroups.

» Prospective studies should define and assess intermediate outcomes and stages along the developmental
paths of cohort members. For example, observation at the preschool stage of development could assess
genetic, family, and temperament variables. At the grade-school stage, researchers might investigate the
behavioral responses that are either known or hypothesized to be antecedents of later alcohol-related
problems. At follow-up in the preadolescent stage, a relevant outcome for assessment could be the initial
use of alcohol; at the adolescent stage, it might be heavy use, whereas in young adulthood the outcomes
of interest might include heavy use, abuse, and dependence. This approach entails repeated waves of
follow-up study and multivariate modeling.

» The factors that influence the heavy use of alcohol should be considered within intraindividual domains
and across environmental domains for their separate and joint contributions to the etiology of alcohol-
related problems. Research should focus not only on measuring intraindividual and environmental factors
that influence an individual's use of alcohol but also on the interaction of these two categories of
influence.

» Particular attention should be paid to transitions among stages of development (e.g., transition to school,
leaving home, entrance into the work force) as times when intraindividual factors may interact with
conditions in certain environmental domains to produce alcohol-related problems. Researchers will need
to examine how the development of drinking-related behavior is influenced by such age-graded,
normative influences as the transition to high school and college, as well as such life events as the loss of a
job or divorce.

» Cohort effects (e.g., a period of greater cultural tolerance or intolerance of substance use) must be taken
into account to understand the etiology of alcohol and other

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
5
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
[
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

©
<
=
©
(2]
)
©
(2]
©
K
o
o
o}
h=
@
(2]
£
>
©
8
c
[}
S
[}
o
©
C
[}
o}
o
[
>
®©
<
>
©
IS
(2]
&2
S
2
£
[}
L
=
S
©
o
o)
o
Q
>
2
)
IS
o
(2]
°
c
©
o
o}
£
©
3
©
o
©
o
=
[}
c
C
I
o
-
[
>
[
2
o
<
=)
C
£
@©
IS
£
S
Re)
L
=
5}
@
o
Q
o
£
=
£
©
(2]
o}
Q
>
2
=
[}
<
S
o
°
C
©
73
2
>
2
@
=)
£
S
@©
[}
<
)
X
©
o
2
o
°
2
S
=
%)
<
=
<)
c
K}
©
£
©
£
2
=
s}
)
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=

©
)
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a

(2]
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 56

substance-use problems for a specific cohort of a particular culture in a given historical period.

» Multistage sampling provides the needed bridge for linking large-scale, prospective research to studies
based on more frequent or precise observations of smaller samples. Probability samples can be drawn
from a defined population, or the entire population or cohort may be used for assessment, followed by a
second sample drawn from the first. This second-stage sample can be drawn to represent the strata of the
first sample, as well as the total population that was originally sampled. A third-stage sample can be
drawn from the second sample, which represents strata from the second and the first. This method allows
increasingly intensive assessments to be done on suitably small but representative subsamples.

Importance of Longitudinal Data Bases

The longitudinal data on which life-course developmental research now rests are extremely important as a
national resource for the next stage of prevention research. Yet some longitudinal data sets are in immediate
jeopardy of disappearing clue to a lack of funding. There is now no mechanism other than the individual research
grant by which to ensure the continued survival of these data. One proposal that has been discussed is to send data
tapes to a central repository. However, this approach would not include information concerning documentation,
specification of constructs, software languages, and the conditions under which the data were collected, all of
which are necessary for researchers to be able to draw the most accurate inferences. Therefore, it seems most
prudent to find mechanisms to support and maintain—as well as expand—existing longitudinal data bases, and to
find ways of increasing their accessibility to the research community.

In the search for predictors of future problems with alcohol, there are other possible sources of data that could
be exploited and correlated with longitudinal data bases. For example, most prevention intervention trials have
been carried out separately from prospective epidemiological research. Yet these prevention trials have yielded
data that can be further analyzed to determine which subgroups are affected by particular kinds of interventions
and how they are affected. Further analysis would add to our ability to experimentally test the effects of specific
predictors. Moreover, the particular subgroups to be targeted for preventive interventions could be identified by
early predictors that have already been found in prospective epidemiological research.

The following are opportunities for research with expanded longitudinal data bases:

* Analyses of potential predictors of later risk behaviors should be extended to as early in the life span as
possible. Sex differences should be investigated much more intensively, and the populations that are
studied should be described better.

» Researchers should actively seek opportunities to use a profile of multiple outcomes rather than the single
outcome of problematic alcohol use. To construct such a profile, data bases other than those specifically
related to alcohol use should be included, and parallel agencies to NIAAA should be enlisted for help
whenever possible.

Copyright © National Academy of Sciences. All rights reserved.
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SOCIAL LEARNING MODELS

As discussed in the section concerning life-course development and vulnerability, theoretical models that
account for the behavior of individuals may be useful in designing population-based prevention programs
because, ultimately, individual behavior change is necessary for prevention. Prevention research should therefore
be directed toward elucidating those factors within an individual that underlie the drinking behavior and that may
aid or retard the processes of change (Prochaska and DiClemente, 1982; Miller and Heather, 1986).

There are several useful models of alcohol use and abuse that focus on the individual and derive from
biological and psychological processes (Blane and Leonard, 1987). To varying degrees, these models are based on
biobehavioral, cognitive-emotional, and perceived sociocultural factors that contribute to the development of
alcohol-related problems. These same factors can be used as a guide to intervention strategies.

A variety of antecedent variables have been proposed as predictors or mediators of behavior in the context of
broader theoretical models. These models include problem behavior theory (Jessor and Jessor, 1977; Jessor,
1984), drug-use stress and drug-use coping skills hypotheses (Kandel, Kessler, and Margulies, 1978; Abrams,
1983), and models based on cognitive social learning theory (Bandura, 1977, 1986; Blane and Leonard, 1987).
Alcohol-related problems have been conceptualized as resulting from low self-esteem and poor self-concept;
moral deficiencies; underlying biochemical imbalances; inappropriate social norms within subcultures; or
deficiencies in knowledge, attitudes, intentions, and alternative coping behaviors (Azjen and Fishbein, 1980;
Perry, 1986). Yet the various biopsychosocial factors involved in alcohol-related problems, factors that could
become important targets for prevention research and intervention design, are often underemphasized in
prevention program planning. Those who design and implement intervention programs are often more explicit
about their objectives than about the cause of the process in which they want to intervene (Goodstadt, 1986).

Among existing conceptual models, those based on a social learning perspective have generated a great deal
of interest and are discussed in this section. Because social learning approaches delineate the processes by which
individuals acquire and maintain behavior, they are useful for conceptualizing alcohol prevention research. In
addition, social learning models can be coordinated with other models because they incorporate (a) the innate
biological vulnerabilities of the individual, as well as the experience he or she acquires during the course of
development; (b) immediate (proximal) environmental antecedents and consequences of behavior; and (c)
cognitive-behavioral processes that are relevant to an individual's understanding of how to serf-regulate alcohol
use and alcohol-related behaviors (Abrams, 1983; Pomerleau and Pomerleau, 1984).

A number of studies have focused on social learning theory as it relates to alcohol use and abuse (Bandura,
1969, 1977, 1986; P. M. Miller, 1976; W. R. Miller, 1980; Marlatt and Gordon, 1985; Abrams and Niaura, 1987;
Blane and Leonard, 1987; Nathan and Niaura, 1987; Wilson, 1987, 1988; Marlatt et al., 1988). The central
concept of the social learning perspective is reciprocal determinism. Like the life-course developmental approach,
reciprocal determinism emphasizes the interaction between individuals and their environment and can provide a
bridge between microlevel (individual) and macrolevel (social network, organizational, community, and
population) models. Abrams and Niaura (1987) have summarized the way social learning theorists view the
development of problems of alcohol abuse:

Copyright © National Academy of Sciences. All rights reserved.
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Learning to drink alcohol is an integral part of psychosocial development and socialization within a
culture. Youthful drinking behaviors, beliefs, attitudes, and expectancies concerning alcohol are formed
mainly through the social influences of culture, family, and peers. Much learning takes place before the
child or adolescent consumes any alcohol. This learning influence is exerted indirectly through attitudes
and expectancies and directly by the models of alcohol consumption provided by peers and family, by
media portrayals of drinking, and by other mechanisms through which culturally acceptable or
unacceptable habits are inculcated.

Individual differences that predispose a person toward alcohol-related problems may interact with the
influence of socializing agents and situational determinants. Such factors may be general (e.g., sensitivity
or excessive reactivity to stressful stimuli, mood disorders) or alcohol-specific (e.g., differential
vulnerability to alcohol effects, genetic determinants). Predisposing psychosocial factors may include
deficits in coping skills or such behavioral excesses as problems with managing emotions (e.g., anger).
The absence of normal-drinking role models or the presence of abusive-drinking role models may also
result in deficits in an individual's self-regulation of drinking. These factors may increase the risk of
alcohol abuse in vulnerable persons.

Direct experience with alcohol becomes important when experimentation with alcohol begins

(increasingly early in adolescence). At this point, continued alcohol use may be determined by the direct
reinforcing and aversive effects of alcohol and such other proximal determinants as peer pressure and
alcohol's stress-reducing properties or the belief that it enhances social interaction. Many of these effects
will be mediated by modeling and by socially learned expectations, which may be the predominant
determinants of the effects of alcohol (as opposed to pharmacological disinhibition processes).
To the extent that any predisposing individual differences or social learning history factors interact with
current situational demands, a person's perception of self-efficacy and coping may be undermined, and
alcohol abuse rather than normal use may occur. The probability of continued drinking and eventual
abuse is high if the individual is unable to develop alternative and more adaptive ways of coping with
immediate (proximal) situational demands. In essence, the major immediate determinants of problematic
drinking are high levels of external demand or strain that develop because (a) environmental stresses are
exceeding an individual's coping capacity, (b) there is low self-efficacy for alternative coping behaviors,
and (c) there are high outcome expectations that alcohol will produce the desired results, while (d) there
is minimization or denial of the long-term negative consequences. Individual variations exist in the
severity of the immediate proximal demands, the social learning history and genetic vulnerability of the
person, the availability of alcohol, the repertoire of current cognitive and behavioral coping skills, and the
probability of perceived positive or negative consequences following behavior. Depending on these
variables, the individual will abstain, control drinking, have episodic abuse, display problem behaviors,
or develop alcohol dependence.

» If alcohol use is sustained, an individual will develop a tolerance to its direct reinforcing properties (e.g.,

stress dampening) that will promote the ingestion of greater quantities to achieve similar effects. Thus,
acquired tolerance and other pharmacological factors relating to dependence and withdrawal symptoms
will come to control a person's behavior more powerfully than proximal environmental-cognitive
interactions. Alcohol consumption can now be independently, negatively reinforced to avoid withdrawal
symptoms, and increasing dependence can ensue. Classical conditioning factors, including conditioned
cues and the sight and smell of alcohol, can themselves become environmental demands that result in a
form of cognitive craving experienced as a desire or urge to drink (see Niaura et al., 1988).

Any episode of alcohol abuse or problem behavior results in reciprocal individual and social
consequences that can affect person-environment interactions in the future. Examples

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
5
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
[
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

©
<
=
©
(2]
)
©
(2]
©
K
o
o
o}
h=
@
(2]
£
>
©
8
c
[}
S
[}
o
©
C
[}
o}
o
[
>
®©
<
>
©
IS
(2]
&2
S
2
£
[}
L
=
S
©
o
o)
o
Q
>
2
)
IS
o
(2]
°
c
©
o
o}
£
©
3
©
o
©
o
=
[}
c
C
I
o
-
[
>
[
2
o
<
=)
C
£
@©
IS
£
S
Re)
L
=
5}
@
o
Q
o
£
=
£
©
(2]
o}
Q
>
2
=
[}
<
S
o
°
C
©
73
2
>
2
@
=)
£
S
@©
[}
<
)
X
©
o
2
o
°
2
S
=
%)
<
=
<)
c
K}
©
£
©
£
2
=
s}
)
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=

©
)
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a

(2]
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 59

of reciprocal consequences include marital discord, loss of employment, and other changes in social

supports. These changes, in turn, may create additional stress that further exacerbates drinking problems.

» Recovery after episodes of abusive drinking will require interventions that are different from those used to

prevent or reduce the likelihood of problems developing initially (e.g., relapse prevention coping skills
training).

Implications of Social Learning Theory for Research on Prevention

The central assumptions of a social learning perspective on the prevention of alcohol-related problems
suggest various opportunities for prevention research. With respect to prevention, these assumptions place greater
emphasis on the here-and-now (proximal) person-environment interactions than on those occurring in the more
distant past. Furthermore, the individual is an active agent in the learning process, not a passive recipient. The
specific emphasis of prevention activities may differ, depending on the stages of the life span and other factors,
but in the social learning view, desirable self regulation of alcohol use and even modulation of behavior when
intoxicated are thought to be primarily the result of interaction between current (proximal) individual and
situational factors.

Specific cognitive information-processing mechanisms (beliefs, expectations, coping skills, self-efficacy)
play a central role in regulating alcohol-related behavior (Bandura, 1977, 1986; Marlatt and Gordon, 1985;
Wilson, 1987, 1988; O'Leary and Wilson, 1988). For the most part, health education and health belief models
based on knowledge and attitude change can be incorporated into research on cognitive mechanisms, but they are
poorly related to behavior and are therefore regarded as necessary but insufficient for change (Goodstadt, 1986).
Selected examples of key concepts requiring more research include self-efficacy, vicarious learning or modeling,
and the importance of beliefs and expectations of reward.

A social learning perspective assigns central importance to the construct of self-efficacy to explain how
behavior patterns are acquired and how they are maintained in the face of external pressures and temptations
(Bandura, 1977, 1986). Self-efficacy refers to an individual's perception of his or her capability to execute a
particular course of action and his or her confidence in the mastery of the skills required to cope with a situation
(Abrams and Niaura, 1987; Wilson, 1987, 1988). Efficacy judgments are thought to influence a person's choice of
action, effort expended, perseverance in the face of resistance, and quality and strength of performance in a
specific situation.

There are four mechanisms (listed here in order of power or importance) that can alter efficacy expectations:
(1) actual performance accomplishments and corrective feedback that result in a change in behavior (e.g., skills
training in a specific situation); (2) modeling or vicarious learning—observing others and their success or failure,
as well as the similarity between the role model and oneself (e.g., identification with a sports star); (3) social
persuasion (e.g., psychotherapy, verbal admonitions, or attempts at knowledge or attitude change); and (4) direct
physiological changes during task performance (e.g., tension reduction or experiences of pleasure). More research
is needed to determine the various ways these basic principles can be applied to alcohol prevention research and
its applications.

Copyright © National Academy of Sciences. All rights reserved.
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Observational learning, both modeling and imitation, is considered to be of central importance in
understanding such factors as peer pressure to drink, media influences, and the development of perceived social
norms and expectations of what is appropriate and inappropriate behavior when intoxicated. MacAndrew and
Edgerton (1969) relied heavily on learning through modeling in their anthropological account of drunken
behavior. They noted that the wide variation in drinking rituals across cultural groups and ethnic groups could not
be explained by biological or pharmacological factors alone (e.g., disinhibition models). Collins and Marlatt
(1981) have summarized the modeling literature and concluded that "modeling has a powerful effect wherein the
individual's consumption of alcohol will vary to match that of the model."

An understanding of the strong influence of modeling on behavior is essential to develop prevention
programs, especially among youth and adolescents. Unfortunately, many traditional educational efforts in this area
have been ineffective or actually counterproductive because of problems in either their content or their form
(Nathan, 1983). For example, values clarification approaches or educational messages that are designed to modify
knowledge or attitudes about alcohol can actually be counterproductive if they heighten an individual's curiosity
about drinking without providing specific role models and guidelines on how to self-regulate behavior (e.g.,
Schlegel, cited in Best et al., 1988). Nathan (1983) and Wilson (1988) draw attention to a social learning analysis
of media portrayals of drinking that is relevant for prevention research (see Chapter 4).

Another important element in social learning theory is that of learned expectancies and expectancy sets.
Marlatt (1976, 1984) has postulated that people learn to expect short-term positive consequences from drinking
and to minimize the longer term negative consequences. Also, as part of its stress-dampening effect, alcohol
forestalls negative emotional reactions in many individuals because it blocks the memory of adverse consequences
(Sher and Levenson, 1982). As Marlatt (1984) states, "Freed from the pressures of past painful memories and the
anxious anticipation of future negative consequences, the heavy drinker experiences a narrowing of attention to the
here and now and increased responsivity to immediate external cues to the exclusion of other past or future
events." Thus, expectancies about drinking enable individuals to transform negative feelings into positive feelings
or to reduce such negative emotional states as depression, anger, or anxiety.

An individual's beliefs and outcome expectations are often better predictors of behavior than the actual
consequences of action (Marlatt and Rohsenow, 1980). A person's expectancy of reward, therefore, is a critical
mediating variable that governs alcohol use and abuse, as well as problem behaviors when intoxicated (e.g.,
violence). It is by now well accepted that many "out-of-control" behaviors displayed by individuals when
intoxicated are the result of beliefs, expectations, and attributions that are derived from perceived cultural norms.
Expectancy theory has significant implications for prevention both in adolescents (Goldman, Brown, and
Christiansen, 1987) and in adults.

Social learning theory has been used in numerous studies to show that response-contingent positive
consequences (reinforcement) increase drinking and negative consequences (punishment) decrease drinking. Based
on the principles of operant conditioning, studies in controlled laboratory settings (Cohen et al., 1971; Nathan and
O'Brien, 1971) have shown that alcoholics will restrict their drinking to less than 5 ounces a day if this behavior is
positively reinforced. It is thought that the combined effects of social influence that result from modeling and
differential reinforcement patterns within the social network of the individual can account for most of the differing
rates of alcoholism among different

Copyright © National Academy of Sciences. All rights reserved.
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ethnic groups. Vaillant (1983) reports findings which suggest that drinking patterns may be modified by
differentially rewarding moderate drinking; they may also change when cultures display immediate, consistent,
and predictable disapproval of drunkenness or inappropriate behavior when intoxicated. More research of this type
is needed to determine to what extent the principles of operant conditioning can be applied to specific targets for
the prevention of alcohol abuse.

In summary, then, social learning theory proposes that excessive drinking and alcohol-related problem
behavior are to a large extent learned behaviors (P. M. Miller, 1976). It is also generally accepted that the
acquisition of appropriate behaviors or the weakening of learned behaviors is most readily accomplished early in
life. Although recognizing the importance of an individual's social learning history, the social learning approach
focuses on the immediate proximal environment as the primary source of behavioral control in the here-and-now.
The social learning viewpoint also encourages a coping skills training approach to prevention that emphasizes
learning new habits to increase an individual's ability to exercise appropriate self-control while drinking. Other
approaches include self-management techniques, such as self-monitoring of blood alcohol levels, cognitive
restructuring techniques, and understanding motivational factors and the stages-of-change model (Prochaska and
DiClemente, 1982). These approaches are reviewed briefly below.

The Coping SKkills Training Approach

Traditional progressive disease models of alcoholism assume that drinking problems generally intensify
inexorably over time as the disease progresses. In contrast, social learning researchers suggest that many
individuals can learn to stabilize or even reduce their drinking by acquiring alternative coping skills, changing
life-style habits, and learning safe drinking practices. This hypothesis follows from the critical assumption that
drinking problems can be aligned along a continuum of severity ranging from moderate drinking to alcohol
dependence. Moderation or the controlled use of alcohol may be more acceptable as a goal for primary and
secondary prevention programs than as an alternative to abstinence for the treatment of alcohol dependence
(Heather and Robertson, 1983; Marlatt, 1984; Marlatt and Gordon, 1985).

Behavioral coping skills training methods can be used to achieve goals of either abstinence or moderate
drinking. The skills that are often taught include drink refusal training and how to cope with peer pressures to
drink. Such skills are usually taught in group settings in which role playing, direct practice, rehearsal, and
corrective feedback can be provided either by the group or by a professional group leader (see Peer resistance
training in school-based programs: Flay, 1984; Killen, 1985; Best et al., 1988). Other coping skills (e.g., relaxation
training, exercise, anger or assertiveness training) are also taught as alternatives to drinking under the assumption
that some individuals drink to manage their moods and interpersonal relations. The goal here is to provide these
individuals with "functionally equivalent" substitutes for drinking, which will provide them with a broader
repertoire of responses in stressful situations. Behavioral relapse prevention strategies using many of these
techniques have been developed as a way to help former alcoholics maintain sobriety (Marlatt and Gordon, 1985).

Although skills programs were originally designed and evaluated for use in adult alcoholism treatment
programs (Chaney, O'Leary, and Marlatt, 1978; Monti et al., 1986), such procedures are also being used in primary
and secondary prevention programs with children,

Copyright © National Academy of Sciences. All rights reserved.
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young adults, and college students (Mills, Pfaffenberger, and McCarty, 1981; McCarty et al., 1983; Schiffman and
Wills, 1985; W. R. Miller and Heather, 1986). More research is needed to identify the skills training techniques
and methods of dissemination that may be appropriate for different individuals in different settings and to develop
ways of adapting these strategies for broad-scale primary prevention interventions.

Self-Management Techniques

Self-management techniques lend themselves to preventive interventions. Clients can be taught the basic
principles of habit change, using minimal self-help or media-assisted protocols. The techniques involved in this
approach include dealing with problem identification and heightening awareness that a problem exists, setting the
stage for change by increasing motivation, teaching the appropriate selection of specific methods of change, and
providing technologies to maintain and generalize the change. The targets of change may vary, depending on the
priorities and targets of prevention (e.g., excessive drinking, acute drinking-related problem behavior). They will
also vary with such individual factors as age, life-span stage, gender, and stage of motivation.

Self-monitoring is a relatively simple procedure that heightens an individual's awareness of the behavior in
question and helps to quantify the frequency, severity, and unique patterns of drinking or the associated
problematic target behavior. The information gained from self-monitoring can be compared with normative data so
that individuals can judge how far their behavior deviates from the norm (e.g., number of times late to work
because of a hangover). Self-monitoring increases a person's self-awareness, and sometimes may result in
behavior change without any additional intervention. Research on increasing self-awareness can be useful in both
primary and secondary prevention programs.

Self-monitoring with feedback can be used to teach individuals how to estimate their blood alcohol levels. A
number of public drinking settings now provide instruments that allow people to obtain data to monitor more
accurately the severity of their intoxication (Nathan, 1978). The results of studies on blood alcohol level
discrimination and feedback training suggest that many normal social drinkers and even some heavy drinkers can
be trained to estimate their blood alcohol level accurately. People can then be taught to titrate their blood alcohol
level with such methods as spacing drinks over time, interchanging nonalcoholic drinks with alcoholic beverages,
and consuming beverages with a lower alcohol content (Hay and Nathan, 1982; Miller and Munoz, 1982).

Cognitive Restructuring

Cognitive restructuring interventions are based on social learning theory models that consider expectancy and
self-efficacy to be critical elements in behavior change. In this type of prevention approach, the focus is on the
psychological aspects of problem drinking, for example, the thought processes associated with excessive drinking
or with drinking-related problem behavior. Interventions using ,this approach are designed to modify
expectancies, beliefs, attributions, and perceived norms about what is culturally appropriate and inappropriate. As
noted earlier, persons who take excessive risks or become violent or sexually overactive when intoxicated may be
doing so as a result of learned expectations rather than pharmacological effects (Marlatt and Rohsenow, 1980).

Copyright © National Academy of Sciences. All rights reserved.
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One of the more promising avenues for prevention comes from the study of alcohol outcome expectancies.
This area has received widespread attention over the past two decades and has resulted in the development of such
psychometrically sound assessment instruments as the alcohol expectancy questionnaire (Goldman, Brown, and
Christiansen, 1987). For example, young drinkers who show a particularly high-risk expectancy profile (expecting
alcohol to act as a mood modifier, producing euphoric states and the alleviation of negative moods, as well as to
enhance physical and sexual prowess) are individuals who may be at high risk for developing problematic drinking
patterns. Outcome expectancies can develop very early in life and can serve as powerful compelling factors that
determine future behavior when intoxicated. Research is needed in this field to examine the potential for
modifying expectancies and for determining whether such changes are associated with reductions in actual
drinking or in drinking-related problem behavior.

Cognitive-behavioral prevention programs can be targeted to high-risk individuals or groups. The specific
content of the program may depend on the target population and the target behaviors within that population.

Motivation and Readiness to Change Behavior

Motivational factors are of prime importance for the cognitive-behavioral mechanisms that mediate behavior
change. Individuals who are not aware that problems exist are not going to be receptive to any kind of preventive
intervention, whether it be focused on education or skills training. Indeed, motivation is a largely unexplored
prevention area. A useful conceptual model that was first developed in the areas of mental health and smoking
cessation (DiClemente and Prochaska, 1982; Prochaska and DiClemente, 1986) postulates stages of readiness to
change. Individuals and even groups or whole organizations can vary along a continuum of readiness to change
(Abrams et al., 1986): they may be disinterested in change, in a contemplation phase (considering change but not
yet ready), ready for action, or moving into the maintenance and termination of change efforts. Different skills
may be appropriate at different stages of readiness. For instance, a person contemplating change may not benefit
much from action-oriented skills training because he or she has not yet made a commitment to action. Such
individuals display decision-making processes which suggest that, for them, the positive aspects of change have
not yet overtaken the negatives; they are not convinced they have a problem that warrants effort to change.
Inappropriate pressure toward action could result in a rebellious backlash or increased denial/avoidance of the need
for change. The prevention approaches targeted to persons in the contemplation phase would include
consciousness raising and supportive efforts to alter the decisional balance. For example, the perceived negative
consequences of alcohol abuse may begin to outweigh the perceived benefits of use. Once individuals move from
contemplation into readiness for action, the specific prevention strategies change from consciousness raising,
support, and education to coping skills training.

Research needs to be undertaken to evaluate the stages-of-change model and to document whether the
matching of preventive interventions to specific stages will be of value in the prevention of alcohol-related
problems. Research using this model can help identify strategies for accelerating change within individuals,
organizations, communities, and society at large. Some individuals within society will be on the forefront of
change processes (early adopters); these individuals can serve as role models and agents for the social diffusion of
change to others. Once a large enough subgroup within a society begins to change its behavioral practices so that a
"critical mass" is achieved, other individuals who have not yet changed (late adopters) may begin to feel that they
are not abiding' by current cultural

Copyright © National Academy of Sciences. All rights reserved.
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norms (Abrams et al., 1986). The processes of diffusion and cultural change can be accelerated to modify
individual behavior and to select the behaviors that society deems acceptable for drinking frequency, volume, and
comportment (MacAndrew and Edgerton, 1969; Abrams et al., 1986; Abrams and Niaura, 1987).

Research is also needed to facilitate choosing between different interventions that vary in cost, complexity,
and degree of impact on the target population. In contrast to universal prevention programs targeted to the whole
community or the society, selected preventive interventions could be prioritized on the basis of (a) prior screening
or knowledge of individual risk factors; (b) intensity of the intervention (including such factors as cost, degree of
individualized skills training, and amount of professional involvement per individual); and (c) their importance
(i.e., in terms of the prevalence of the target behaviors to be modified and the degree of individual/societal risk or
damage caused by them).

Because the matching process could be very costly, matching subgroups to interventions must first be
demonstrated to be superior to universal interventions designed for larger populations. Perhaps optimal prevention
using community-based interventions should consist of multilevel, multifaceted universal intervention components
with a few, selected individual and small group programs for those who fail to benefit from the more standardized
sets of interventions. Thus, individuals or subgroups are "stepped up" to more intensive and costly interventions
only when less costly approaches have been attempted and have failed.

The committee recommends controlled trials to test the efficacy of matching versus mismatching or no
matching. Suggested questions for testing include the following: Is it necessary to have special programs for
adolescent children of alcoholics, or could they benefit as much as other adolescents from general coping skills
training programs given to all adolescents as part of a brief, standardized curriculum package? Is it necessary to
provide skills training that is directed specifically toward alcohol, or can such training include other drugs and
tobacco? To what extent should skills training focus on presumed underlying vulnerabilities (e.g., low self-esteem
or poor self-concept) that may mediate the risk of alcohol or drug abuse? Research should be encouraged to
identify program components (or combinations of components) that have the largest sustained impact with the
least cost and use of human resources.

Life-Style Change

Prevention research should also consider the process of life-style change over time. Naturalistic studies and
the methods of anthropology could be useful in this area. It is important to test theories of how changes in life-
style are adopted, how they diffuse to others, and how they either become embedded in cultural norms
(maintained) or fade away (Abrams et al., 1986; Bandura, 1986). Selected theory-driven questions include these:
What specific factors promote diffusion and cultural norm change? How should individual, group, organizational,
and community-level theoretical models and principles become integrated into a comprehensive, synergistic
blueprint to accelerate the development of healthy life-style norms? How do individuals influence their social
network members, and how do these network members reciprocally influence individuals? What factors determine
when and how a critical mass is achieved that results in a more permanent normative change in cultural practices
(i.e., the maintenance of desired changes because of reciprocal reinforcement) (Rogers and Shoemaker, 1971)?

Copyright © National Academy of Sciences. All rights reserved.
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Recent developments in motivational constructs, such as models of stages of readiness to change and
associated processes to accelerate change, should be considered and adapted for alcohol prevention research
(Prochaska and DiClemente, 1982, 1985, 1986). The results of life-span developmental research indicating the
importance of transition periods should also be integrated into models of the process of change over time. What
factors determine resilience, and what mechanisms allow individuals to "grow out of" acute problem behaviors
over time?

A variety of specific preventive interventions can be developed and evaluated in controlled trials. The goals
of such interventions can vary, ranging from controlled or moderate alcohol use, to modification of cognitive and
behavioral factors that might reduce alcohol-related problems, to total abstinence in those populations in which
abstinence is indicated (e.g., pregnant women or individuals with chronic alcohol dependence syndrome). Once
there is a clear conceptual model that identifies critical mediating mechanisms and accurately measures desired
changes in endpoints, effective preventive interventions can be designed based on the principles of individual
psychology. Theory-driven research provides the opportunity for testing specific theoretical models and
predictions about how and why prevention interventions work or do not work.

The following are opportunities for research based on social learning models:

* There is a need for synthetic efforts among researchers that could explicate the multidetermined and
reciprocal interactions among behavioral, cognitive, and environmental processes that bear on the
development of alcohol-related problems.

» The role of cognitive-behavioral mediators of drinking and drinking-related behaviors should be explored
to better understand the mechanisms that control these behaviors and the interventions required to set
processes of change in motion.

* Emphasis should be placed on understanding the role of beliefs and expectations in the acquisition and
maintenance of problem drinking practices and behaviors. The relevance of self-efficacy for prevention
should also be explored.

» The use of role modeling and vicarious learning factors should be more thoroughly explored in prevention
research at both the individual and the community levels (e.g., media influences).

* More effort needs to be directed toward developing and evaluating coping skills training for primary and
secondary prevention targets.

» Research should focus more on the motivational factors underlying the processes and stages of readiness
to change. How can the process of change be accelerated by considering stages-of-change models? How
can immotive and precontemplative individuals be persuaded to want to change their practices?

* More research should be done to examine the matching hypothesis and to gather data to examine the
feasibility of cost-effective, stepped-care approaches to prevention. Are screenings for individual
differences and tailored (but costly) treatments worthwhile? If so, for which subgroups, at what
developmental stages, and in which settings?

» Research should attempt to bridge the gap between individual and sociocultural models and understand
how innovations diffuse through society. Studies should focus on advancing theoretical models of
diffusion by extending individual change concepts to group, social network, organizational, community,
and higher levels of social structure.

» Basic assessments, analogue research, and clinical trials are required that will focus on promising targets
for preventive interventions and on understanding their mediating mechanisms—when and why
treatments work and on whom. What mediating mechanisms are crucial for facilitating change? Is timing
important? How generalizable are interventions—to what groups, at what time, and in what contexts?

Copyright © National Academy of Sciences. All rights reserved.
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* Research should focus on answering specific questions that test underlying theory rather than on
"racehorse" studies that are eclectic in nature. Do different theoretical models apply to different targets or
stages of individual change?

GENETIC DETERMINANTS OF RISK

Considerable effort continues to be devoted to identifying those genetic factors that may predispose an
individual to alcohol dependence (alcoholism). The types of effort being employed, the relative success of various
avenues of research, and future research opportunities are discussed in detail in Causes and Consequences of
Alcohol Problems (IOM, 1987:93). Consequently, the committee includes only a short summary below.

Briefly, researchers are looking for chromosomal markers, including restriction fragment-length
polymorphisms (RFLPs), and specific genes that predispose an individual to alcohol dependence; they are also
pursuing family studies and linkage analysis and searching for physiological indicators of susceptibility (IOM,
1987). This work is promising, and its results may, in the future, enable health care providers to identify specific
individuals who are genetically at risk and to provide appropriate counseling. However, these investigations have
not yet progressed to the point at which it is possible to recommend that prevention efforts based on them should
be undertaken. At present, family history is the single best predictor of severe alcohol problems or dependence. As a
group, children of alcoholics are considered to be at high risk, but they are not all equally at risk. Research should
continue to allow more specific identification of those individuals among the children of alcoholics who are or are
not genetically susceptible.

CONCLUSION

This chapter has focused on factors in the individual that may influence the development of alcohol-related
problems. The first concerns individual vulnerabilities from a life-course perspective; the second describes
observational theories derived from a social learning perspective that suggest potential interventions for the
prevention of alcohol-related problems; and the third briefly notes current work on genetic factors that may
predispose an individual to problems. It is clear that each approach offers promising avenues of research that can
lead to more effective interventions than are now available. Yet a relatively unexplored issue is how the general
principles of social learning can be made more specific to be useful for individuals of varying susceptibility.
Future researchers may find the matching of particular patterns of susceptibility vulnerability to specific
preventive interventions a very fruitful avenue of investigation.

References

Ablon, J. Family structure and behavior in alcoholism: A review of the literature. In B. Kissin and H. Begleiter, eds. The Biology of
Alcoholism, vol. 4, Social Aspects of Alcoholism. New York: Plenum, 1976.

Abrams, D. B. Assessment of alcohol-stress interactions: Bridging the gap between laboratory and treatment outcome research. Pp. 61-86 in L.
Pohorecky and J. Brick, eds. Stress and Alcohol Use. New York: Elsevier, 1983.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
E
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
[
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

(0]
e
=

(0]

%]

=}

(0]

7]

@®©
<
o
o

0]
h

[0]

%]
£
>
©
-

c

(0]
S

Q

[&]

@©

c

[0

[0}
o)

(9]

>

@®
<

>

@®

IS

(%]

o

o

=

=

(0]
Q
e

Q.

[

g

[*)]

o

(e

>
=

[0)

IS

o

7]
©

c

[}
o

(0]
=

©
-

[0)

et

[0
feo)
-

o

c

c

@

[&]

-

o

>

[

2

o
=

=)

c
=

@®

IS

=

o
-
L
=

[8]

(0]

Q.

@

(o))
£
=
=

(0]

0

[0

[oX

>
=

o

(0]
<
=]

o
©

c

@®©

)
2o

>
=

(2]

(o]
=
e

@®©

Q
e

)
X

@®

o

=
o)
o

=

o

=

7}
<
=

[®)]

c
@

(0]
=
©
£
2

=

o

(0]
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=)

©
I
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a
)
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 67

Abrams, D. B., and R. Niaura. Social learning theory of alcohol abuse. Pp. 131-178 in H. T. Blane and K. E. Leonard, eds. Psychological
Theories of Drinking and Alcoholism. New York: Guilford Press, 1987.

Abrams, D. B., J. Elder, T. Lasater et al. A comprehensive framework for conceptualizing and planning organizational health promotion
programs . In M. Cataldo and T. Coates, eds. Behavioral Medicine in Industry. New York: John Wiley and Sons, 1986.

Alexander, C. N., Jr., and E. Q. Campbell. Peer influences on adolescent drinking. Q. J. Stud. Alcohol 28:444-453 | 1967.

Azjen, L., and M. Fishbein. Understanding Attitudes and Predicting Behavior. Englewood Cliffs, NJ: Prentice-Hall, 1980.

Ball, J. C., and C. D. Chambers. The epidemiology of opiate addiction in the United States. Springfield, IL: Charles C. Thomas, 1970.

Baltes, P. B., H. W. Reese, and L. P. Lipsitt. Life-span developmental psychology. Ann. Rev. Psychol. 31:65-110 , 1980.

Bandura, A. Principles of Behavior Modification. New York: Holt, Rinehart and Winston, 1969.

Bandura, A. Social Learning Theory. Englewood Cliffs, NJ: Prentice-Hall, 1977.

Bandura, A. Social Foundations of Thought and Action. Englewood Cliffs, NJ : Prentice-Hall, 1986.

Baribeau, J. C., M. Ethier, and C. M. Braun. Neurophysiological assessment of selective attention in males at risk for alcoholism.
Electroenceph. Clin. Neurophys. 40:651-656 , 1987.

Barnes, G. M., M. P. Farrell, and A. Cairns. Parental socialization factors and adolescent drinking behaviors. J. Marriage Fam. 48:27-36 ,
1986.

Beardslee, W. R., L. Son, and G. E. Vaillant. Exposure to parental alcoholism during childhood and outcome in adulthood: A prospective
longitudinal study. Br. J. Psychiatry 149:584-591 , 1986.

Begleiter, H., B. Projesz, B. Bihari, et al. Event-related brain potentials in boys at risk for alcoholism. Science 225:1493-1496 , 1984.

Berger, D. E., and J. R. Snortum. A structural model of drinking and driving: Alcohol consumption, social norms, and moral commitments.
Criminology 24:139-153 , 1986.

Best, J. A., S. J. Thomson, S. M. Santi et al. Preventing cigarette smoking among school children. Pp. 161-201 in L. Breslow, J. E. Fielding,
and L. B. Lave, eds. Annual Review of Public Health, vol. 9 . Palo Alto, CA: Annual Reviews, 1988.

Biddle, B. J., B. J. Bank, and M. M. Marlin. Social determinants of adolescent drinking. J. Stud. Alcohol 41:215-241 , 1980.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
E
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
[
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

(0]
e
=

(0]

%]

=}

(0]

7]

@®©
<
o
o

0]
h

[0]

%]
£
>
©
-

c

(0]
S

Q

[&]

@©

c

[0

[0}
o)

(9]

>

@®
<

>

@®

IS

(%]

o

o

=

=

(0]
Q
e

Q.

[

g

[*)]

o

(e

>
=

[0)

IS

o

7]
©

c

[}
o

(0]
=

©
-

[0)

et

[0
feo)
-

o

c

c

@

[&]

-

o

>

[

2

o
=

=)

c
=

@®

IS

=

o
-
L
=

[8]

(0]

Q.

@

(o))
£
=
=

(0]

0

[0

[oX

>
=

o

(0]
<
=]

o
©

c

@®©

)
2o

>
=

(2]

(o]
=
e

@®©

Q
e

)
X

@®

o

=
o)
o

=

o

=

7}
<
=

[®)]

c
@

(0]
=
©
£
2

=

o

(0]
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=)

©
I
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a
)
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 68

Blane, H. T., and K. E. Leonard. Psychological Theories of Alcohol Use and Abuse. New York: Guilford Press, 1987.

Block, J., J. H. Block, and S. Keyes. Longitudinally foretelling drug usage in adolescence: Early childhood personality and environmental
precursors. Child Develop. 59:336-355 , 1988.

Brooks, J. S., A. S. Gordon, M. Whiteman et al. Dynamics of childhood and adolescent personality traits and adolescent drug use. Dev.
Psychol. 22:403-414 , 1986.

Burnside, M. A., P. E. Baer, R. J. McLaughlin et al. Alcohol use by adolescents in disrupted families. Alcoholism 10:274-278 , 1986.

Cadoret, R. J., E. Troughton, and T. O'Gorman. Genetic and environmental factors in alcohol abuse and antisocial personality. J. Stud. Alcohol
48:1-8 , 1987.

Cantwell, D. P. Hyperactivity and antisocial behavior. J. Am. Acad. Child Psychiatry 17:252-262 , 1978.

Chaney, E. F., M. R. O'Leary, and G. A. Marlatt. Skill training with alcoholics. J. Consult. Clin. Psychol. 48(3):305-316 , 1978.

Christiansen, B. A., M. S. Goldman, and S. A. Brown. The differential development of adolescent alcohol expectancies may predict adult
alcoholism. Addict. Behav. 10:299-306 , 1985.

Cloninger, C. R. Neurogenetic adaptive mechanisms in alcoholism. Science 236:410-416 , 1987.

Cloninger, C. R., M. Bohman, and S. Siguardson. Inheritance of alcohol abuse: Cross-fostering analysis of adopted men. Arch. Gen. Psych.
38:861-868 , 1981.

Cohen, M., I. A. Liebson, L. A. Faillace et al. Moderate drinking by chronic alcoholics. J. Nerv. Ment. Dis. 153:434-444 | 1971.

Collins, R. L, and G. A. Marlatt. Social modeling as a determinant of drinking behavior: Implications for prevention and treatment. Addict.
Behav. 6:233-239 , 1981.

Dawkins, M. P. Social correlates of alcohol and other drug-use among youthful blacks in an urban setting. J. Alcohol Drug Educ. 32:15-28 ,
1986.

DiClemente, C. C., and J. O. Prochaska. Self-change and therapy change of smoking behavior: A comparison of processes of change of
cessation and maintenance. Addict. Behav. 7:133-142 , 1982.

El-Guebaly, N., and D. R. Offord. The offspring of alcoholics: A critical review. Am. J. Psychiatry 134:357-365 , 1977.

Fillmore, K., and L. Midanik. Chronicity of drinking problems among men: A longitudinal study. J. Stud. Alcohol 45:228-236 , 1984.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
E
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
[
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

(0]
e
=

(0]

%]

=}

(0]

7]

@®©
<
o
o

0]
h

[0

%]
£
>
©
-

c

(0]
S

Q

[&]

@©

c

[0

[0}
o)

(9]

>

@®
<

>

@®

IS

(%]

o

o

=

=

(0]
Q
e

Q.

[

g

[*)]

o

(e

>
=

[0)

IS

o

7]
©

c

[}
o

(0]
=

©
-

[0)

et

[0
feo)
-

o

c

c

@

[&]

-

o

>

[

2

o
=

=)

c
=

@®

IS

=

o
-
L
=

[8]

(0]

Q.

@

(o))
£
=
=

(0]

0

[0

[oX

>
=

o

(0]
<
=]

o
©

c

@®©

)
2o

>
=

(2]

(o]
=
e

@®©

Q
e

)
X

@®

o

=
o)
o

=

o

=

7}
<
=

[®)]

c
@

(0]
=
©
£
2

=

o

(0]
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=

©
)
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a
)
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 69

Fillmore, K. M., E. Hartka, B. M. Johnstone et al. Spontaneous remission from alcohol problems: A critical review. Background paper
prepared for the Institute of Medicine Committee on Alcohol Treatment. 1988.

Flay, B. R. What we know about the social influences approach to smoking prevention: Review and recommendations. Pp. 67-112 in C. S.
Bell and R. Battjes, eds. Prevention Research: Deterring Drug Abuse Among Children and Adolescents. NIDA Research Monograph
No. 63. USDHHS Publ. No. (ADM)85-1334. Rockville, MD: NIDA, 1984.

Folsom, A. R., J. R. Hughes, J. F. Buehler et al. Do type A men drink more frequently than type B men? Findings in the multiple risk factor
intervention trial (MRFIT). J. Behav. Med. 8:227-235 , 1985.

Gaines, L. S., and G. J. Connors. Drinking and personality:. Present knowledge and future trends. Pp. 331-346 in Alcohol Consumption
Related Problems. NIAAA Research Monograph No. 1. USDHHS Publ. No. (ADM)82-1190. Washington, DC: NIAAA, 1982.

Gibbons, S., M. L. Wylie, L. Echterling et al. Situational factors related to rural adolescent alcohol use. Int. J. Addict. 21:1183-1195 , 1986.

Gliksman, L., and B. R. Rush. Alcohol availability, alcohol consumption, and alcohol-related damage. II. The role of sociodemographic
factors. J. Stud. Alcohol 47:11-18 , 1986.

Goldman, M., S. Brown, and B. Christiansen. Expectancy theory—Thinking about drinking. In H. T. Blane and K. E. Leonard, eds.
Psychological Theories of Drinking and Alcoholism. New York: Guilford Press, 1987.

Goodstadt, M. S. Alcohol education research and practice: A logical analysis of the two realities. J. Drug Educ. 16(4):349-365 , 1986.

Goodwin, D. W., F. Schulsinger, L. Hermansen et al. Alcohol problems in adoptees raised apart from alcoholic biological parents. Arch. Gen.
Psychiatry 28:238-243 , 1973.

Goodwin, D. W., F. Schulsinger, N. Moller, et al. Drinking patterns in adopted and nonadopted sons of alcoholics. Arch. Gen. Psychiatry
31:164-169 , 1974.

Goodwin, D. W., F. Schulsinger, L. Hermansen et al. Alcoholism and the hyperactive child syndrome. J. Nerv. Ment. Dis. 160:349-353 , 1975.

Hagnell, O., P. Isberg, J. Lanke et al. Predictors of alcoholism in the Lundby Study. IIl. Social risk factors for alcoholism. Eur. Arch.
Psychiatry Neurol. Sci. 235:197-199 , 1986.

Hay, W. M., and P. E. Nathan, eds. Clinical Case Studies in the Behavioral Treatment of Alcoholism. New York: Plenum, 1982.

Heather, N., and I. Robertson. Controlled Drinking. London: Methuen, 1983.

Heibrun, A. B., J. C. Cassidy, M. Diehl et al. Psychological vulnerability to alcoholism: Studies in internal scanning deficit. Br. J. Med.
Psychol. 59:237-244 , 1986.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
E
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
[
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

(0]
e
=

(0]

%]

=}

(0]

7]

@®©
<
o
o

0]
h

[0

%]
£
>
©
-

c

(0]
S

Q

[&]

@©

c

[0

[0}
o)

(9]

>

@®
<

>

@®

IS

(%]

o

o

=

=

(0]
Q
e

Q.

[

g

[*)]

o

(e

>
=

[0)

IS

o

7]
©

c

[}
o

(0]
=

©
-

[0)

et

[0
feo)
-

o

c

c

@

[&]

-

o

>

[

2

o
=

=)

c
=

@®

IS

=

o
-
L
=

[8]

(0]

Q.

@

(o))
£
=
=

(0]

0

[0

[oX

>
=

o

(0]
<
=]

o
©

c

@®©

)
2o

>
=

(2]

(o]
=
e

@®©

Q
e

)
X

@®

o

=
o)
o

=

o

=

7}
<
=

[®)]

c
@

(0]
=
©
£
2

=

o

(0]
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=

©
)
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a
)
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 70

Institute of Medicine. Causes and Consequences of Alcohol Problems: An Agenda for Research. Washington, DC: National Academy Press,
1987.

Jessor, R. Adolescent development and behavioral health. In J. Matarazzo, S. Weiss, J. Herd et al., eds. Behavioral Health: A Handbook of
Health Enhancement and Disease Prevention. New York: John Wiley and Sons, 1984.

Jessor, R., and S. L. Jessor. Adolescent development and the onset of drinking: A longitudinal study. J. Stud. Alcohol 36:27-51 , 1975.

Jessor, R., and S. L. Jessor. Problem Behavior and Psychosocial Development: A Longitudinal Study of Youth. New York: Academic Press,
1977.

Jones, M. C. Personality correlates and antecedents of drinking patterns in adult males. J. Consult. Clin. Psychol. 32:2-12 , 1968.

Jones, M. C. Personality antecedents and correlates of drinking patterns in women. J. Consult. Clin. Psychol. 36:61-69 , 1971.

Kandel, D. B. Drugs and drinking behavior among youth. Ann. Rev. Sociology, 6:235-285 , 1980.

Kandel, D. B., R. C. Kessler, and R. Z. Margulies. Antecedents of adolescent initiation into stages of drug abuse: A developmental analysis. In
D. Kandel, ed. Longitudinal Research on Drug Use: Empirical Findings and Methodological Issues. New York: John Wiley and
Sons, 1978.

Kellam, S. G. Developmental epidemiological framework for family research on depression and aggression. In G. R. Patterson, ed. Depression
and Aggression: Two Facets of Family Interactions. Englewood Cliffs, NJ: Lawrence Erlbaum Associates, in press.

Kellam, S. G., and L. Werthamer-Larsson. Developmental epidemiology: A basis for prevention. Pp. 154-180 in M. Kessler and S. E.
Goldston, eds. A Decade of Progress in Primary Prevention. Hanover, NH: University Press of New England, 1986.

Kellam, S. G., C. H. Brown, and J. P. Fleming. The prevention of teenage substance use: Longitudinal research and strategy. Pp. 171-200 in T.
J. Coates, A. C. Petersen, and C. Perry, eds. Promoting Adolescent Health: A Dialogue on Research and Practice. New York:
Academic Press, 1982.

Kellam, S. G., M. E. Ensminger, and M. B. Simon. Mental health in first grade and teenage drug, alcohol, and cigarette use. Drug and Alcohol
Depend. 5:273-304 , 1980.

Kellam, S. G., J. D. Branch, K. C. Agrawal et al. Mental Health and Going to School: The Woodlawn Program of Assessment, Early
Intervention, and Evaluation. Chicago: University of Chicago Press, 1975.

Kellam, S. G., C. H. Brown, B. R. Rubin et al. Paths leading to teenage psychiatric symptoms and substance use: Developmental
epidemiologic studies in Woodlawn. Pp. 17-51 in S. B. Gure, F. J. Earls, and J. E. Barrett, eds. Childhood Psychopathology and
Development. New York: Raven Press, 1983.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
E
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
[
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

(0]
e
=

(0]

%]

=}

(0]

7]

@®©
<
o
o

0]
h

[0]

%]
£
>
©
-

c

(0]
S

Q

[&]

@©

c

[0

[0}
o)

(9]

>

@®
<

>

@®

IS

(%]

o

o

=

=

(0]
Q
e

Q.

[

g

[*)]

o

(e

>
=

[0)

IS

o

7]
©

c

[}
o

(0]
=

©
-

[0)

et

[0
feo)
-

o

c

c

@

[&]

-

o

>

[

2

o
=

=)

c
=

@®

IS

=

o
-
L
=

[8]

(0]

Q.

@

(o))
£
=
=

(0]

0

[0

[oX

>
=

o

(0]
<
=]

o
©

c

@®©

)
2o

>
=

(2]

(o]
=
e

@®©

Q
e

)
X

@®

o

=
o)
o

=

o

=

7}
<
=

[®)]

c
@

(0]
=
©
£
2

=

o

(0]
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=)

©
I
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a
)
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 71

Killen, J. D. Prevention of adolescent tobacco smoking: The social pressure resistance training approach. J. Child Psychiatry 26:7-15 , 1985.

Knop, J., T. W. Teasdale, F. Schulsinger et al. A prospective study of young men at high risk for alcoholism: School behavior and
achievement. J. Stud. Alcohol 46:273-278 , 1985.

Labouvie, E W., and C. R. McGee. Relation of personality to alcohol and drug abuse in adolescence. J. Consult. Clin. Psychol. 54:289-293 ,
1986.

Linsky, A. S., J.P. Colby, Jr., and M. A. Straus. Drinking norms and alcohol-related problems in the United States. J. Stud. Alcohol 47:384-393 ,
1986.

MacAndrew, C., and R. Edgerton. Drunken Comportment. Chicago: Airline Publishing Co., 1969.

MacDonald, D. I., and S. B. Blume. Children of alcoholics. Am. J. Dis. Child. 140:750-754 , 1986.

Marlatt, G. A. Alcohol, stress and cognitive control. Pp. 271-296 in J. G. Sarason and C. D. Spielberger, eds. Stress and Anxiety, vol. 1 .
Washington, DC: Hemisphere Publishing, 1976.

Marlatt, G. A. Alcohol, the magic elixir: Stress, expectancy, and the transformation of emotional states. Paper presented to the Seventh Annual
Coatesville Jefferson Conference, V.A. Medical Center, Coatesville, PA, 1984.

Marlatt, G. A., and J. R. Gordon. Relapse Prevention: Maintenance Strategies in the Treatment of Addictive Behaviors. New York: Guilford
Press, 1985.

Marlatt, G. A., and D. J. Rohsenow. Cognitive process in alcohol use: Expectancy and the balanced placebo design. In N. K. Mello, ed.
Advances in Substance Abuse, vol. 1 . Greenwich, CT: JAI Press, 1980.

Marlatt, G. A., J. S. Baer, D. M. Donovan et al. Addictive behaviors: Etiology and treatment. Ann. Rev. Psychol. 39:223-252 , 1988.

McCarty, D., M. Poore, K. C. Mills et al. Direct-mail techniques and the prevention of alcohol-related problems among college students. J.
Stud. Alcohol 44(1):162-170 , 1983.

McCord, J. Alcoholism: Toward understanding genetic and social factors. Psychiatry 51:131-141 , 1988a.

McCord, J. Identifying developmental paradigms leading to alcoholism. J. Stud. Alcohol 49:357-362 , 1988b.

McCord, W., and J. McCord. Origins of Alcoholism. Stanford, CA: Stanford University Press, 1960.

McCord, W., and J. McCord. A longitudinal study of the personality of alcoholics. Pp. 413-430 in D. F. J. Pittman and C. R. Snyder, eds.
Society, Culture and Drinking Patterns. New York: John Wiley and Sons, 1962.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
E
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
[
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

(0]
e
=

(0]

%]

=}

(0]

7]

@®©
<
o
o

0]
h

[0]

%]
£
>
©
-

c

(0]
S

Q

[&]

@©

c

[0

[0}
o)

(9]

>

@®
<

>

@®

IS

(%]

o

o

=

=

(0]
Q
e

Q.

[

g

[*)]

o

(e

>
=

[0)

IS

o

7]
©

c

[}
o

(0]
=

©
-

[0)

et

[0
feo)
-

o

c

c

@

[&]

-

o

>

[

2

o
=

=)

c
=

@®

IS

=

o
-
L
=

[8]

(0]

Q.

@

(o))
£
=
=

(0]

0

[0

[oX

>
=

o

(0]
<
=]

o
©

c

@®©

)
2o

>
=

(2]

(o]
=
e

@®©

Q
e

)
X

@®

o

=
o)
o

=

o

=

7}
<
=

[®)]

c
@

(0]
=
©
£
2

=

o

(0]
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=)

©
I
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a
)
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 72

Miller, P.M. Behavioral Treatment of Alcoholism. Oxford: Pergamon Press, 1976.

Miller, W. R. The Addictive Behaviors: Treatment of Alcoholism, Drug Abuse, Smoking, and Obesity. New York: Pergamon Press, 1980.

Miller, W. R., and N. Heather. Treating Addictive Behaviors: Processes of Change. New York: Plenum, 1986.

Miller, W. R., and R. F. Munoz. How to Control Your Drinking. Albuquerque: University of New Mexico Press, 1982.

Mills, K. C., B. Pfaffenberger, and D. McCarty. Guidelines for alcohol abuse prevention on the college campus. J. Higher Educ. 52(4):399-414 ,
1981.

Monnelly, E. P., E. M. Hartl, and R. Elderkin. Constitutional factors predictive of alcoholism in a follow-up of delinquent boys. J. Stud.
Alcohol 44:530-537 , 1983.

Monti, P., D. B. Abrams, J. Binkoff et al. The relevance of social skills training for alcohol and drug abuse problems. In C. Hollin and P.
Trower, eds. Handbook of Social Skills Training. New York: Pergamon Press, 1986.

Nathan, P. E. Studies in blood alcohol discrimination. Pp. 161-175 in P. E. Nathan, G. A. Marlatt, and T. Loberg, eds. Alcoholism: New
Directions in Behavioral Research and Treatment. New York: Plenum, 1978.

Nathan, P. E. Failures in prevention. Am. Psychologist 38:459-467 , 1983.

Nathan, P. E., and R. S. Niaura. Prevention of alcohol problems. Pp. 333-354 in W. M. Cox, ed. Treatment and Prevention of Alcohol
Problems: A Resource Manual. Orlando, FL: Academic Press, 1987.

Nathan, P. E., and J. S. O'Brien. An experimental analysis of the behavior of alcoholics and nonalcoholics during prolonged experimental
drinking behavior therapy. Behav. Ther. 2:455-476 , 1971.

Needle, R., H. McCubbin, M. Wilson et al. Interpersonal influences in adolescent drug use: The role of older siblings, parents, and peers. Int.
J. Addict. 21:739-766 , 1986.

Niaura, R. S., D. J. Rohsenow, J. A. Binkoff et al. Relevance of cue reactivity to understanding alcohol and smoking relapse. J. Abnorm.
Psychol. 97(2):133-152, 1988.

O'Leary, K. D., and G. T. Wilson. Behavior Therapy: Application and Outcome, 2nd ed. Englewood Cliffs, N J: Prentice-Hall, 1988.

Partanen, J., K. Bruun, and T. Markkanen. Inheritance of Drinking Behavior. Helsinki: Finnish Foundation for Alcohol Studies, 1966.

Perry, C. L. Community-wide health promotion and drug abuse prevention. J. School Health 56(9):359-363 , 1986.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
E
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
[
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

(0]
e
=

(0]

%]

=}

(0]

7]

@®©
<
o
o

0]
h

[0]

%]
£
>
©
-

c

(0]
S

Q

[&]

@©

c

[0

[0}
o)

(9]

>

@®
<

>

@®

IS

(%]

o

o

=

=

(0]
Q
e

Q.

[

g

[*)]

o

(e

>
=

[0)

IS

o

7]
©

c

[}
o

(0]
=

©
-

[0)

et

[0
feo)
-

o

c

c

@

[&]

-

o

>

[

2

o
=

=)

c
=

@®

IS

=

o
-
L
=

[8]

(0]

Q.

@

(o))
£
=
=

(0]

0

[0

[oX

>
=

o

(0]
<
=]

o
©

c

@®©

)
2o

>
=

(2]

(o]
=
e

@®©

Q
e

)
X

@®

o

=
o)
o

=

o

=

7}
<
=

[®)]

c
@

(0]
=
©
£
2

=

o

(0]
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=)

©
I
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a
)
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 73

Pomerleau, O. F., and C. S. Pomerleau. Neuroregulators and the reinforcement of smoking: Towards a biobehavioral explanation.
Neuroscience Biobehav. Rev. 8:503-513 , 1984.

Prochaska, J. O., and C. C. DiClemente. Transtheoretical therapy: Toward a more integrative model of change. Psychother. 19:276-288 , 1982.

Prochaska, J. O., and C. C. DiClemente. Processes and stages of self-change: Coping and competence in smoking behavior change. Pp.
319-343 in S. Shiffman and T. A. Wills, eds. Coping and Substance Use. New York: Academic Press, 1985.

Prochaska, J. O., and C. C. DiClemente. Toward a comprehensive model of change. Pp. 3-27 in W. R. Miller and N. Heather, eds. Treating
Addictive Behaviors: Processes of Change. New York: Plenum, 1986.

Robins, L. N. Deviant Children Grown Up. Baltimore, MD: Williams and Wilkins, 1966.

Robins, L N., W. N. Bates, and P. O'Neal. Adult drinking patterns of former problem children. Pp. 395-412 in D. Pittman and C. R. Snyder,
eds. Society, Culture, and Drinking Patterns. New York: .John Wiley and Sons, 1962.

Rogers, E M., and F. F. Shoemaker. Communication of Innovations: A Cross-Cultural Approach. New York: Free Press, 1971.

Selnow, G. W., and W. D. Crano. Formal vs. informal group affiliations: Implications for alcohol and drug use among adolescents. J. Stud.
Alcohol 47:48-52 , 1986.

Sher, K. J., and R. W. Levenson. Risk for alcoholism and individual differences in the stress-response-dampening effect of alcohol. J.
Abnorm. Psychol. 91:350-367 , 1982.

Shiffman, S., and T. A. Wills, eds. Coping and Substance Use. New York: Academic Press, 1985.

Smart, R. G. Drinking problems among employed, unemployed, and shift workers. J. Occup. Med. 21:731-736 , 1979.

Stephens, R., and E. Cottrell. A follow-up of 200 narcotic addicts committed for treatment under the Narcotic Addiction Act (NARA) . Brit. J.
Addict. 67:45-53 , 1972.

Straus, R., and S. D. Bacon. Drinking in College. New Haven, CT: Yale University Press, 1953.

Tarter, R. E., A. I. Alterman, and K. 1. Edwards. Vulnerability to alcoholism in men: A behavior-genetic perspective. J. Stud. Alcohol
46:329-356 , 1985.

Temple, M. T., and K. M. Fillmore. The variability of drinking patterns and problems among young men, ages 16-31: A longitudinal study.
Int. J. Addictions 20:1595-1620, 1985.

Vaillant, G. E. A twelve-year follow-up of New York narcotic addicts: Some social and psychiatric characteristics. Arch. Gen. Psychiatry
15:599-609 , 1966.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
L
o
=
c
E
o
2
©
]
X
[
o
2
S
o
o)
@
o
@
Q@
=
o
c
£
[0
0
o)
o
>
2
©
£
2
=
S}
o
-
=
IS
o
2
E
=
o
c
X
o
o
a
=
@
o
©
o
©
£
2
=
S
o
<
=]
£
<)
2
&=
e
9]
2L
@
)
2
G
0
Q@
=
4
=
X
£
o
2
E
e
o)
)
o
o}
£
o)
o
1)
2
c
[0
9]
o
)
I
<
x~
pe
S)
B
©
£
2
=
o
o)
<
=
hat
S}
c
9
=
©
)
c
o)
®
o
2
o}
o
2
©
=
2
S
2
@)
c
R
=
'_
o
=S
L
)
o
2
<
=
=
5
o
!
<

(0]
e
=

(0]

%]

=}

(0]

7]

@®©
<
o
o

0]
h

[0]

%]
£
>
©
-

c

(0]
S

Q

[&]

@©

c

[0

[0}
o)

(9]

>

@®
<

>

@®

IS

(%]

o

o

=

=

(0]
Q
e

Q.

[

g

[*)]

o

(e

>
=

[0)

IS

o

(2]
©

c

[}
o

(0]
=

©
-

[0)

et

[0
feo)
-

o

c

c

@

[&]

-

o

>

[

2

o
=

=)

c
=

@®

IS

=

o
-
L
=

[8]

(0]

Q.

@

(o))
£
=
=

(0]

0

[0

[oX

>
=

o

(0]
<
=]

o
©

c

@®©

)
2o

>
=

(2]

(o]
=
e

@®©

Q
e

)
X

@®

o

=
o)
o

=

o

=

7}
<
=

[®)]

c
@

(0]
=
©
£
2

=

o

(0]
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=)

©
I
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a
)
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL-ENVIRONMENT INTERACTIONS: FOCUS ON THE INDIVIDUAL 74

Vaillant, G. E. The Natural History of Alcoholism: Causes, Patterns, and Paths to Recovery. Cambridge, MA: Harvard University Press, 1983.

Vaillant, G. E. Cultural factors in the etiology of alcoholism: A prospective study. Ann. N.Y. Acad. Sci. 472:142-148 , 1986.

Wilson, G. T. Cognitive process in addiction. Br. J. Addict. 82:343-353 , 1987.

Wilson, G. T. Alcohol use and abuse: A social learning analysis. In D. Chaudron and A. Wilkinson, eds. Theories of Alcoholism. Toronto:
Addiction Research Foundation, 1988.

Wolin, S. J., and L. A. Bennett. Disrupted family rituals: A factor in the intergenerational transmission of alcoholism. J. Stud. Alcohol
41:199-214 , 1980.

Wolin, S. J., L. A. Bennett, and D. L. Noonan. Family rituals and the recurrence of alcoholism over generations. Am. J. Psychiatry
136:589-593 , 1979.

Zucker, R. A., and F. H. Barron. Parental behaviors associated with problem drinking and antisocial behavior among adolescent males. In M.
E. Chafetz, ed. Research on Alcoholism: Clinical Problems and Special Populations. Proceedings of the First Annual Alcoholism
Conference of the National Institute on Alcohol Abuse and Alcoholism. USDHEW Publ. No. (NIH)74-675. Washington, DC:
NIAAA, 1973.

Zucker, R. A., and E. S. L Gomberg. Etiology of alcoholism reconsidered: The case for a biopsychosocial process. Am. Psychol. 41:783-793 ,
1986.

Zucker, R. A., and R. B. Noll. Precursors and developmental influences on drinking and alcoholism: Etiology from a longitudinal perspective.
Pp. 289-327 in Alcohol Consumption Related Problems. NIAAA Research Monograph No. 1. USDHHS Publ. No. (ADM) 82-1190.
Washington, DC: NIAAA, 1982.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1486.html

o
2
©
=
c
5
o
2
®©
]
X
©
o
2
IS
©
(o)
©
o
»
Q2
=
o
c
£
©
N
©
o
>
2
©
£
2
=
s}
©
-
=]
IS
o
2
E
=
o
c
X
[}
o}
e
=
@
o
©
Q
©
£
2
=
(s}
©
<
=
£
S
2
E
e
@
2
©
o
It
G
»
Q@
=
4
=
X
IS
o
2
E
e
o}
I3
o
o
£
e}
o
9}
2
c
@
o}
Qo
»
©
<
x
s
<}
=
©
£
2
=
s}
©
<
=]
b
s}
c
i)
=
©
)
c
@
0
o
2
S
o
2
©
=
2
S
=
[}
c
i)
IS
'_
o
=
L
)
o
2
<
=
=
=1
o
Q9
<

©
<
=
©
(2]
)
©
(2]
©
K
o
o
o}
h=
@
(2]
£
>
©
I
c
[}
S
[}
o
©
C
[}
o}
o
[
>
®©
<
>
©
IS
(2]
&2
S
2
£
[}
L
=
S
©
o
o)
o
Q
>
2
)
IS
o
(2]
°
c
©
o
o}
£
©
3
©
o
©
o
=
[}
c
C
I
o
-
[
>
[
2
o
<
=)
C
£
@©
IS
£
S
Re)
L
=
5}
@
o
Q
o
£
=
£
©
(2]
o}
Q
>
2
=
[}
<
=
o
°
C
©
73
2
>
2
@
=)
£
S
@©
[}
<
)
X
©
o
2
o
°
2
S
=
%)
<
=S
<)
c
K}
©
£
©
£
2
=
s}
)
<
=

c
e
=

>3
Is!
=
=]

©
=

S
el

c
o)

2]

o

[

>

o
=
=

©
)
=

<}
z
=
=1
®©
©
z
=]

»

©

c

o
2

©
S
o

>

a

(2]
z
=
=

o

c
e

2]

o

[

>
-

c
=

S

. Research Opportunities

INDIVIDUAL ENVIRONMENT INTERACTIONS: FOCUS ON THE ENVIRONMENT 75

4

Individual Environment Interactions: Focus on the
Environment

This chapter reviews research on a number of the environmental factors that influence the choices individuals
make about their use of alcohol. (In its use of the term environment in this case, the committee refers to the
drinking setting and the cultural and economic milieu surrounding alcohol use.) Environmental factors can affect
many people at a time or only a few. This chapter considers those factors that affect broad populations (e.g.,
national legislation concerning minimum purchase age requirements, mass media influences), as well as factors
that do not have as broad a reach (e.g., the influences of a local bar or restaurant). It will also discuss aspects of the
workplace that influence alcohol consumption.

Framing alcohol-related problems from an environmental perspective is part of the public health approach
described in Chapter 1 that views behavior as a function of the interaction of individual and agent attributes with
factors in the drinking environment. In the past, alcohol abuse and alcohol problems have often been blamed on
the "weak will" or irresponsibility of the drinker. Demonstrating that conditions in the environment can affect and
alter behavior allows for understanding another part of the behavioral equation relating to alcohol use. Selective
modifications of these conditions represent promising approaches to research on the prevention of alcohol-related
problems.

ENVIRONMENTAL CONTROLS ON THE AVAILABILITY OF ALCOHOLIC BEVERAGES

The focus of this section is on the mechanisms that influence the availability of alcoholic beverages. The
factors considered here include physical availability (e.g., minimum age requirements, geographic density of
alcohol outlets), as well as economic availability (the price of alcohol relative to income and other goods).

Although availability and subsequent consumption of alcohol are affected by federal and state restrictions
concerning the production and distribution of alcoholic beverages, most of these limits are no longer intended to
prevent consumption. State statutes that established alcoholic beverage control (ABC) commissions after the
repeal of Prohibition in this country were designed to prevent drunkenness and alcohol misuse. Today, however,
state and local control of alcoholic beverages is intended rather to ensure that taxes are collected, that the
marketplace is orderly, and that undesirable persons do not secure licenses for retail sales (Rice, 1984).

The study of alcohol availability and its relation to consumption has generally been approached in one of two
ways. Researchers have looked at aggregate indices of alcohol availability (e.g., a combination of age restrictions,
law enforcement, pricing structures, and other factors thought to be important) and their relationship to the full
range of alcohol problems and consumption levels. Alternatively, researchers have studied such specific alcohol
availability policies as an increase in the minimum purchase age as it relates to specific types of alcohol problems
(e.g., auto crashes).

Copyright © National Academy of Sciences. All rights reserved.
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Studies That Measure the Effect of Multiple Influences on Consumption

Studies of aggregate influences and results frequently show positive associations between aggregate measures
of alcohol availability and alcohol consumption. A combined cross-sectional and longitudinal analysis of the
consumption of distilled spirits by Hoadley, Fuchs, and Holder (1984) showed that certain laws and restrictions do
significantly hold down distilled spirits consumption. In another effort, Rush, Gliksman, and Brook (1986)
conducted statistical analyses using linear structural relations applied to a set of county-level data from Ontario,
Canada. They found a high positive association among the retail availability of alcohol, alcohol consumption, and
alcohol-related morbidity and mortality. These investigators concluded from their analyses that government
policies that restrict the availability of alcohol will reduce per capita consumption and indirectly lessen alcohol-
related damage.

Another set of studies, however (Popham, Schmidt, and DeLint, 1976; DeLuca, 1981), concluded that state
ABC laws and regulations have little or no effect on reducing per capita consumption and alcohol-related
problems. Watts and Rabow (1981) claim that interstate tourism, particularly for Nevada, Vermont, New
Hampshire, and the District of Columbia, accounts for much of the association between availability and
consumption. Their conclusion, however, was based on 1972 state consumption data and on results from a 1977
national survey—a period during which the minimum age for drinking was changed in 29 states. In a study
published later, the same research team found positive links between availability and alcohol-related problems in
California (Rabow and Watts, 1982). In addition, Colon and colleagues (1981), while controlling for tourism and
urban conditions, found a significant association between consumption and two types of composite measures of
availability.

Most of the studies noted above used state-level data. Yet it has been argued (Hooper, 1983) that the most
appropriate unit of analysis for this type of research is the county because of differences by county in alcoholic
beverage regulation. For example, Blose and Holder (1987a) used an interrupted time-series analysis in a quasi-
experimental design on alcohol-related crash data in North Carolina following the legalization of liquor by the
drink (LBD). They found statistically significant increases in counties that permitted LBD and No changes in
matched comparison counties that did not legalize LBD (Blose and Holder, 1987b).

MacDonald and Whitehead (1983) conducted a literature review of U.S. and Canadian studies of the
relationship between consumption and the frequency of outlets for alcoholic beverages. As a group, these studies,
along with cross-cultural analyses from other countries (see DeLint, 1980; Makela et al., 1981; Single et al.,
1981), have provided evidence that environmental restrictions can affect both consumption levels (which are
linked to alcohol-related problems) and alcohol abuse. Room (1984, p.310), in reviewing studies from the United
States and other countries, concluded, "The evidence is thus by now compelling that alcohol controls can affect the
rates of alcohol-related problems, and that they often particularly affect the consumption patterns of high-risk
drinkers."

Other researchers have looked into the influence of such factors as statewide alcohol policy changes or the
pricing structure of alcoholic beverages as they relate to the level of alcohol consumption. The committee has
selected for review three such factors that have received serious study and attention: (1) alcohol prices and
taxation, (2) minimum age of purchase, and (3) zoning and conditional-use permits. Certainly, there are other
aspects of the drinking environment (e.g., hours of sale, number of outlets, rationing, strikes among

Copyright © National Academy of Sciences. All rights reserved.
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brewery workers) that have been investigated and that may provide useful insights into the effects of
environmental factors on alcohol-related problems. The committee chose to discuss research on the three topics
below as illustrative of the work in this area and as offering particularly rich possibilities for further inquiry.

Studies That Measure the Effects of Specific Factors upon Consumption Alcohol Prices and
Taxation

Research has confirmed that alcoholic beverage sales are sensitive to price and that a relationship exists
between the price of alcoholic beverages, alcohol consumption, and alcohol-related problems. Alcohol pricing and
taxation policy, therefore, is an important consideration in the development of an alcohol problem prevention
strategy. Although researchers have not reached a consensus on the exact level of price sensitivity, they agree that
alcoholic beverage consumption does respond to changes in price. Cook (1981), Cook and Tauchen (1982), Levy
and Sheflin (1983), Ornstein and Hanssens (1983), and Hoadley, Fuchs, and Holder (1984) all confirm a
relationship between price and total consumption in the United States. Room (1984) summarized studies in other
countries with similar findings. The research of Cook (1981) and Cook and Tauchen (1982) has also shown a
strong relationship between cirrhosis mortality (as a surrogate measure of heavy, chronic drinking) and the price
of liquor. In addition, Cook (1981) found that increases in liquor taxes tended to reduce auto fatalities.

Researchers differ in their estimates of the price sensitivity of alcoholic beverages. Furthermore, there are
likely to be different sensitivity levels for alcoholic beverages by type of beverage and by age of the purchasers
(Grossman, Coate, and Arluck, 1987; Saffer and Grossman, 1987a). Young people, for instance, may exhibit a
unique alcohol consumption rate as a function of price because their relative inexperience as drinkers also means
that they will have less rigid drinking habits (Levy and Sheflin, 1983; Coate and Grossman, 1986). In addition, the
marginal cost of alcohol relative to disposable income is greater for young people (Coate and Grossman, 1986).

Grossman, Coate, and Arluck (1987) determined the differential price sensitivity of consumption by young
people 16-21 years old. They concluded that youthful consumption is sensitive to price changes in both beer and
distilled spirits. They found that a 10-cent increase in the price of beer will result in a 14.8 percent decrease in the
number of youthful heavy beer drinkers (defined as three to five drinks of beer per day) and that a 30-cent increase
in distilled spirits would result in a 27.3 percent decline in the number of youthful heavy liquor drinkers (three to
five drinks of liquor per day).

Saffer and Grossman (1985) examined the association between beer prices and traffic fatalities among young
people. Separate analyses were performed for young men and young women in three age groups (15-17, 18-20,
and 21-24 years). Minimum purchase age, demographic variables, and driving exposure were controlled. Findings
indicated that the states with higher beer prices had lower fatality rates for all of the age groups studied.

Studies of the specific drinking environment have also been undertaken to determine what price-relevant
factors in the immediate surroundings might contribute to alcohol-related problems. Babor and his colleagues
(1980) found that happy-hour promotions increased consumption in laboratory and barroom settings, but Smart
and Adlaf (1986), using aggregate-level data, were unable to detect changes in consumption with the elimination
of happy hours in Ontario, Canada. In another study, Geller, Russ, and Altomari (1986)

Copyright © National Academy of Sciences. All rights reserved.
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reported that the size of the serving was associated with overall consumption. Those who ordered cups (10
ounces), bottles (12 ounces), or pitchers (40 ounces) of beer drank an average of 10, 15.1, and 35.2 ounces per
person, respectively. These differences do not reflect different rates of consumption, however: the pitcher drinkers
stayed in the bar approximately three times longer than did the cup drinkers.

Based on the results of price sensitivity research, Cook (1984b), Harris (1984), Levy and Sheflin (1983),
Grossman, Coate, and Arluck (1987), Bruun and colleagues (1975), Saffer and Grossman (1987a), and Phelps (in
press) have pointed out the policy potential of increasing taxes to reduce or stabilize consumption and to reduce
alcohol-related problems. Several observations may be made on this issue, based on current research:

1. Taxes are politically viable as a prevention policy if voters understand that increased prices can reduce
alcohol misuse, particularly among the young (Levy and Sheflin, 1983; Mosher and Beauchamp,
1983).

2. Price increases are not regressive because consumption has been shown to increase with income
(Cook, 1981; Harris, 1984).

3. Potential reductions in alcohol-related problems as a result of price increases are substantial, even if
one allows for overestimates of the reductions in cirrhosis deaths (Cook, 1984a; Harris, 1984).

Minimum Age of Purchase

For the majority of young people, drinking is initiated before they finish their first year of high school, at an
average age of 13. By ages 14-15, about 85 percent have drunk alcohol at least once, and 65-70 percent of 14 to 15
year olds drink on at least a monthly basis (NIAAA, 1987).

The early age of onset of drinking and the frequency of alcohol use among young people lead to questions
about the role alcohol plays in many social and medical problems that affect teenagers. Alcohol is involved in as
many as 50 percent of teen suicides and plays a large role in car crashes, the number one killer of teenagers. There
is also concern that the early use of alcohol can lead to later drinking problems and drug use.

Historically, the minimum age of purchase has been used to reduce alcohol consumption by the young and to
prevent alcohol-related problems, particularly accidents and injuries, involving young people. The effect of
changes in the minimum purchase age on youthful drinking and traffic accidents has been extensively researched.
Overall, evidence suggests that a higher minimum purchase age results in lower per capita consumption (Maisto
and Rachal, 1980). Longitudinal analyses of aggregate sales, of which young purchasers represent a small part,
have shown that beer (and sometimes wine) sales are sensitive to changes in the minimum purchase age (Douglas
and Freedman, 1977; Smart and Goodstadt, 1977; Wagenaar, 1983).

An exception to such findings occurred in Massachusetts, where the level of self-reported alcohol
consumption by young people did not change following an increase in the minimum drinking age from 18 to 20
years (Hingson et al., 1983; Smith et al., 1984). This exception might be explained by the under-or overreporting
of drinking by the young respondents, a lack of compliance with the law, or a lack of enforcement. After the
drinking age increase,

Copyright © National Academy of Sciences. All rights reserved.
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teenage purchases of alcohol in liquor stores, bars, and restaurants in Massachusetts declined sharply, but the
proportion of teens who had other people purchase alcohol for them almost doubled.

In the case of alcohol-related traffic accidents, however, research findings support the conclusion that a
higher minimum age of purchase can reduce the number of such accidents. The longest time-series analysis of a
state increase in the minimum age was conducted by Wagenaar (1981, 1987) in Michigan. Michigan is a good
state for such analyses because the greatest population concentrations are sufficiently far from state borders to
reduce the "border effect" whereby underage youths cross to a state with lower minimum-age requirements to
purchase alcohol. Wagenaar (1981) found an 18 percent reduction in alcohol-related crashes among young drivers
in the first year following a change in the minimum age of purchase from 18 to 21. His follow-up analysis, which
was carried out four years after the age change, showed a statistically significant 9 percent reduction over the total
five-year period (Wagenaar, 1987). These findings are consistent with those of Filkins and Flora (1981) in an
independent analysis also conducted in Michigan.

Other states show similar results. Maxwell (1981) found a statistically significant reduction in alcohol-related
accidents in Illinois for 18-to 21-year-old drivers following an increase in the minimum purchase age to 21. These
findings were confirmed by a nine-state analysis conducted by Williams and colleagues (1983), who also found
decreases in the number of fatal crashes among young drivers following an increase in the minimum alcohol
purchase age requirement.

Massachusetts experienced the lowest reduction in fatal crashes following a one-year increase in the minimum
purchase age from 18 to 20. No statistically significant changes in fatal crashes in Massachusetts were found by
Hingson and coworkers (1983) for the entire 16-to 20-year-old age group and by the same research team (Smith et
al., 1984) for the 16-to 17-year-old group. However, a statistically significant reduction in single-vehicle,
nighttime fatalities was found in Massachusetts for 18 to 19 year olds over the three years following the increase in
the minimum age requirement. These outcomes are consistent with the findings by Williams and colleagues
(1983) that Massachusetts had the lowest reduction in fatalities of nine states that raised their minimum purchase
age. Other states that appear to have a higher level of enforcement of the minimum purchase age laws and of
compliance with the laws have recorded statistically significant reductions in alcohol-related crash involvement
among the age groups most affected by the raised minimum ages. A recent study of 26 states by DuMouchel,
Williams, and Zador (1987) found similar results.

In an adjoining state, New York, which was used as a comparison state for the Massachusetts study by
Hingson and coworkers (1983), a subsequent purchase age change from 18 to 19 yielded statistically significant
changes in the auto accident rate. Lillis, Williams, and Williford (1987) reported nearly a 21 percent decrease in
fatal and injury crashes and a 46 percent decrease in self-reported drinking and driving for New York young
people following the age requirement change. A recent study conducted in Texas also showed that a one-year
change in the minimum drinking age affected youthful crashes (Wagenaar and Maybee, 1986).

Taken as a group, such studies of individual states or clusters of states support the conclusion that a higher
minimum purchase age requirement has the potential to reduce consumption by youth (particularly of beer, the
beverage of choice of the young) and

Copyright © National Academy of Sciences. All rights reserved.
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alcohol-related traffic accidents. The potential reduction, like the effects of most restrictions on alcohol
availability, appears to be a function of compliance and enforcement. If compliance is poor as a result of the lack
of diligence by retail establishments in checking identification or the lack of enforcement by ABC authorities and
law enforcement officers, the decline in alcohol-related traffic accidents is reduced.

Three national studies are worthy of note. An analysis by Cook and Tauchen (1982) found a 7 percent
increase in the number of youths killed in automobile accidents that was associated with a lowering of the drinking
age from 21 to 18. A national comparison by the National Highway Traffic Safety Administration (1982) found
that states with higher drinking-age requirements had lower rates of serious injuries.

In a related study, Grossman, Coate, and Arluck (1987) conducted a national evaluation of the sensitivity of
youthful consumption of specific alcoholic beverages to minimum-age changes. Based on their projections, they
concluded that an increase in the minimum age for the purchase of beer from 20 to 21 would yield a 10 percent
drop in the number of youths who drank beer, a 17 percent reduction in those drinking beer two to three times a
week, and a 17 percent reduction in the number drinking as many as three to five glasses of beer on a typical
drinking day (for a similar analysis, see Saffer and Grossman, 1987b).

A report by the National Highway Traffic Safety Administration (Arnold, 1985) analyzed traffic crash data
for drivers up to age 23 in 13 states that had raised their minimum purchase age between 1975 and 1982. The study
compared annual figures for drivers in areas affected by minimum age changes who were involved in fatal crashes
with those drivers who were involved in fatal crashes in areas not affected by the law change. Pooled data from all
states revealed an average reduction of about 13 percent (with a range of 6-19 percent) in fatal accident
involvement among the drivers affected by increased minimum-age requirements.

Zoning and Conditional-Use Permits

Recently, decision makers in some municipalities have considered employing local land-use zoning to
directly limit the density of alcohol outlets. Another proposal has been to employ conditional-use permits to place
specific restrictions on the hours of operation, decor, and perhaps serving practices of any business that plans to
serve alcohol (see Wittman, 1986). However, relatively little research has been conducted to date on the topics of
zoning and conditional-use permits.

Published research on alcohol zoning practices appears to be limited to a single survey of California cities
reported by Wittman and Hilton (1987). The survey's purpose was to describe current zoning practices. It found
that approximately 41 percent of the cities did not regulate outlets, 29 percent required conditional-use permits for
on-premises sales outlets, and 30 percent required conditional-use permits for both on-and off-premises sales; 26
percent of the cities had incorporated restrictions on alcohol outlets into the local zoning ordinance. It remains
unclear what leads cities to adopt these restrictions, although larger urban areas are more likely than smaller areas
to adopt zoning regulations of all types.

Although a basic relationship between the overall indicators of alcohol availability and alcohol use and
misuse has been demonstrated, research should be focused on the effects of specific changes in the forms and
types of restriction on alcohol availability.

Copyright © National Academy of Sciences. All rights reserved.
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The following are some promising opportunities for research on alcohol availability:

» The differential effects of retail price changes for alcohol should be examined in terms of their potential to
affect heavy, high-risk drinking. Because age and gender are related to some high-risk consumption
behavior, age-and gender-specific studies of price sensitivity for alcoholic beverages are needed to
improve our understanding of the economic dimensions of alcohol use and misuse. Current economic
models of variables do not differentiate among alcohol-dependent persons, heavy drinkers, and moderate
consumers; also, the relative sensitivity of alcoholics and nonalcoholics to price changes is not well
delineated.

» Elements of alcohol availability (e.g., happy hour price incentives) have economic and social dimensions
that have not been studied. Further investigations in this area could provide direction for the formulation
of policy concerning these sales strategies.

» The influence of location, density, and hours of sale of alcohol outlets, as well as the types of outlets that
should be permitted and their proximity to major driving locations, is just now being investigated. This
research may suggest additional prevention strategies that can be instituted at many different levels of
government. Recently, localities have become more involved in the regulation of alcohol availability, a
role previously dominated by the state alcoholic beverage control authority.

* As communities become more involved in preventing alcohol problems, new territory will be opened up
for studies of the epidemiology of alcohol problems at the community level. An equally important topic
for investigation in itself is the use of local community resources for the development of prevention
initiatives. For instance, further research could answer questions about (a) the effectiveness of existing
local controls on alcohol outlets for reducing alcohol-related problems; (b) the factors that stimulate
action by communities to use their own local resources to prevent alcohol problems related to alcohol
availability; and (c) the effect of using local proprietors to regulate alcohol availability.

Studies such as these can help to develop knowledge about the potential effectiveness of local planning for
alcohol availability and to support policy development. Major questions include the following: Should controls on
the distribution of availability remain at the state level, where they have been since the repeal of Prohibition?
Should the trend toward de facto allocation of responsibility for control on availability to local authorities
continue? How is physical planning for alcohol availability related to other aspects of environmentally based
prevention planning (e.g., prices, alcohol advertising, media portrayals of alcohol, age-related aspects of alcohol
availability)?

ENVIRONMENTAL INFLUENCES ON INDIVIDUAL DRINKING BEHAVIOR

The environmental influences on an individual's drinking behavior are many and varied, reaching out to
encompass a wide range of forces that may affect the development of alcohol problems. The committee discusses
several of these influences in the following pages: the normative environment and the mass media, the legal
environment, and the effects of drinking context and setting.
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The Normative Environment and the Mass Media

The standards set by a community and communicated both explicitly and implicitly play a large role in
shaping many different behaviors, including alcohol consumption. Appropriate alcohol-use behavior in one era
may not be appropriate in another. Similarly, appropriate drinking behavior may change from setting to setting or
from group to group. The normative environment can be rather complex, with one level of norms operating in a
local area (e.g., a college campus or even a single dormitory) and a different, perhaps even competing set of norms
accepted in the society at large.

The media, especially television, play an increasingly substantive role in communicating information of all
kinds to the public, and they are thought to play a significant part in shaping public perceptions and norms about
alcohol use. Alcohol-related information is conveyed through at least three media modes: (1) public information
campaigns that are designed to educate the public about alcohol (2) advertising by the alcohol industry and (3)
fictional television and movie programming that depicts drinkers and drinking situations. The contribution that
each is thought to play in shaping the environment in which we operate has been the object of a great deal of
research. As one might expect, observations of the impact of commercial advertising and fictional media
programming are necessarily different from planning and testing intentional media campaigns as a mode of
preventive intervention.

Public Information Campaigns

In the 1970s, several efforts were made to educate the general public about the importance of moderate
drinking. A three-year mass media demonstration project in California that promoted responsible drinking showed
some increase in citizen awareness but no significant changes in attitudes or behavior (Wallack, 1983). A review
of 15 mass media campaigns conducted by Hewitt and Blane (1984) revealed that some campaigns were effective
in changing some audience attributes, including knowledge, attitudes, or behavior. In later work, Wallack (1985,
1987) proposed that the mass media can be used as an intentional change agent to alter the social agenda, increase
awareness and knowledge, stimulate public discussion, and provide a background of legitimacy for the problems
that detract from the health of society. Conclusions from the California campaign and others are that public
education may not be sufficient to change behavior, but it could be an important component of a larger prevention
effort. There are, however, serious reservations about whether the potential of public education for changing
behavior has been adequately tested, especially in the context of a comprehensive program that integrates
environmental and regulatory changes with multichannel education.

It is not likely that significant changes in attitudes, behavior, or both, will occur primarily through mass
media campaigns (Farquhar, Maccoby, and Wood, 1985). Rather, the evidence from cardiovascular disease
prevention programs (Farquhar et al., 1977; Puska et al., 1981) suggests that change may be more likely to occur
when a comprehensive campaign involves several change agents in addition to the mass media. At the same time,
it is unlikely that a large-scale public health campaign directed at the general public can be successful without
mass media involvement.

Existing research indicates that the mass media may be most effective in inducing cognitive (as opposed to
behavioral) changes and setting the public agenda about an issue. From reviews of health campaign research
compiled in the late 1970s and the 1980s, the most reasonable goals of mass media campaigns in the health area
appear to be to increase

Copyright © National Academy of Sciences. All rights reserved.
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awareness, information levels, and the salience of specific issues. When the mass media focus on a topic, they
create and reinforce public awareness about an issue and contribute to its salience. In addition, continuing
emphasis on the issue is likely to increase the absolute level of its perceived importance. Unfortunately, when
focus on an issue subsides, so does public attention.

Health issues are brought to public attention in one of two ways: either through selection by the media or
through a targeted health education campaign. These two approaches differ greatly because selection by the media
is largely uncontrolled, whereas a health organization's efforts generally are purposeful, with specific, measurable
goals. Health organizations often initiate efforts to make the public aware of, and informed about, health issues,
and these efforts are designed to affect the media agenda. Agencies create films, public service announcements,
news releases, photo and interview opportunities, television and radio programs, and so forth, sometimes to
stimulate direct public response but more typically to trigger media response as well.

Another goal of mass media campaigns is to provide information in the form of new knowledge, as well as
knowledge to replace misinformation and correct myths. The goal is a better informed public, and research
indicates that this is a reasonable expectation of a mass media campaign (although target groups are never as well
informed as health agency administrators might wish).

If public education campaigns are to be successful in reducing alcohol abuse, there is a need periodically to
monitor the target populations, usually through surveys, to accomplish the following:

» assess areas of information and misinformation. (What do people know, and what do they think they
know? What should they know that they do not know?);

* determine the public's awareness of alcohol abuse and alcohol problems;

* determine the salience of those problems to the public, both in terms of personal importance and in terms
of perceived social importance;

» examine relevant beliefs and attitudes held by the public; and

* identify their alcohol-related behaviors.

This assessment should precede any concerted health campaign because it provides background information
for planning such efforts. It should also be the substance for the formative evaluation of media campaign efforts
and strategies discussed below. To the extent that campaign themes and strategies are in a developmental phase,
they should be pretested through formative research and modified in preparation and design as such evaluation
suggests—not when it is too late to make changes. Another element that is critical in developing mass media
health messages is to specify the target audience. Specification allows research planners to assess more accurately
the knowledge, awareness, salience, and orientation toward alcohol use and abuse that is characteristic of target
subgroups. It also permits planners to use each group's message exposure habits to design more effective media
campaigns.

Formative research is a necessary tool to create campaign messages for media dissemination and should be
carried out in two phases. In the first phase (preproduction), a target group is surveyed to determine members'
cognitive knowledge and affective responses to alcohol, their motives for drinking, and their media usage patterns
as a way to identify potential areas of "vulnerability" for change. The areas that are so identified are then examined
by media, content, and persuasion experts to design messages. Formative research in message

Copyright © National Academy of Sciences. All rights reserved.
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design involves informal testing from early tentative versions of a message to the one that is ultimately used.
Prototype messages emerging from this process can then be experimentally tested with sample target audience
groups in the second (or postproduction) phase to determine whether the campaign's desired goals are being
achieved. The results of these tests can serve as the basis for improving the messages. Summative or final
evaluation research may follow in the waning days of the campaign or thereafter (Atkin and Freimuth, in press).

Alternative modes of reaching target groups with media messages should also be devised and tested. For
example, the radio is a particular favorite of teenagers and could be used for public service announcements
directed toward them. In addition, drinking-and-driving messages would appear to be most appropriate if received
by radio while driving. Field experiments in selected communities could assess the ability of radio to deliver such
messages. Furthermore, there are specialized magazines for virtually all groups that can be appropriately used to
deliver alcohol-related messages. Music, in any medium, is another strong influence for young people. The
demonstrated attractiveness of some specialized cable channels, such as Music Television (MTV), should be
considered as a means to reach this group.

Another major avenue for reaching adolescents is films. For teenagers, movie going is a major social
experience, often followed by drinking opportunities and incidents. The movie theater is rich in possibilities for
intervention: for example, it provides a forum for public service announcements (PSAs) before the movie begins,
acts as a venue to mount antidrinking/driving posters, and offers the possibility of print messages on soda and
popcorn containers. Another way of reaching adolescents (and others) with alcohol-use messages might be to
approach videocassette producers and request the inclusion of PSA messages as trailers on rental or purchase
tapes.

A social inoculation approach (i.e., using media messages to "inoculate" individuals against persuasion
efforts) has been shown to be effective, not only against persuasion (Lumsdaine and Janis, 1953; McGuire, 1973)
but against the effects of counterpersuasive messages. This approach has recently been demonstrated to be
effective against social temptation (Killen, 1985) in smoking prevention research. The identification of effective
inoculations against some media messages could help to prevent young people from forming unhealthful and
dangerous patterns of alcohol use (see the discussion under "Commercial Alcohol Advertising" below).

The following are opportunities for research on public information campaigns and education:

» The formative evaluation process is necessary to identify credible communicators for different groups.
The "sources" used to present alcohol-related messages to any particular target audience must be
credible. It is as unlikely that there are universally credible sources for different audiences as it is that
there is a universal antialcohol message. Questions that require answers include: When are women
credible commentators on alcoholism prevention, as well as which women and for whom? Who is a hero
to adolescents and, as a hero, an effective spokesperson? A wealth of literature exists on source
credibility, little of which is linked to specific content areas. Especially for such contemporary issues as
driving after drinking or after using drugs, it may be particularly difficult to predict credible sources
accurately. In these cases, pretesting is essential.

» Preproduction research on media campaigns should identify which media are accessible and are used by
particular target groups, how often they are used, and when. For example,

Copyright © National Academy of Sciences. All rights reserved.
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if a substantial subset of problem drinkers or individuals consists of late-night television fans, that
characteristic suggests a time and medium in which to reach them with media messages.
» The coverage of alcohol issues in local newspapers and television programs should be sampled.

Commercial Alcohol Advertising

The majority of the information on alcohol use is presented by the alcoholic beverage industry. About $1
billion is spent annually on alcohol advertising, an amount that greatly exceeds the public education budgets both
of federal and state governments and of nonprofit agencies. The messages that are common in alcohol advertising
promote drinking as a healthy, attractive, and success-oriented activity (Minkler, Wallack, and Madden, 1987).
However, research on the effects of that advertising is conflicting. Smart (1988, p.321) reports that "[n]o study
(with one exception) has concluded that alcohol advertising has a substantial effect on alcohol consumption. . ..
Current research suggests that advertising is, at best, a weak variable affecting alcohol consumption." Strickland
(1983, p.221) concurs, concluding that televised advertising has "meager effects on the level of consumption" by
adolescents in school. According to him, television advertising to promote alcohol use is "rarely translated into
effects on alcohol problems."

In a notable exception to these studies, Atkin and Bloch (1981) and Atkin, Hocking, and Bloch (1984)
concluded that schoolchildren who have seen more television and magazine ads for alcohol generally drink more
than those who have seen fewer ads; in addition, among those who do not yet drink, those who have seen more ads
report that they are more likely to begin. In his most recent review, Atkin (1988b, p.ii) found the following:

Despite ambiguities about causal direction, the findings indicate that televised beer ads mildly increase beer
drinking, magazine liquor ads have a modest positive influence on consumption of spirits, and that the impact of
traditional wine advertising is weak.

In reference to the several dozen studies he critiqued in the article, Atkin (1988b, p.iii) concluded,

Although each technique and most specific executions can be attacked, rendering conclusions suggestive and
tentative, the preponderance of the evidence from the alcohol advertising literature indicates that ads stimulate higher
consumption by both adults and adolescents. . . there is sufficient basis for rejecting the inference of null effects and
for rejecting claims that advertising exerts a powerful influence on drinking behavior. It appears that advertising is a
contributing factor that increases consumption to a modest extent.

Other researchers agree that advertising may be a contributing factor to increased alcohol use. Farrell (1985,
p.27) notes that advertising is "only one element of a complex mix of marketing techniques. . . whose combined
impact may well be substantially greater." She also points out that there are no studies that explore the cumulative,
long-term effects of advertising on alcohol consumption and alcohol-related problems over the course of a
generation, no studies of the impact of a sharp reduction in advertising where it has been pervasive, and no
research on the impact of a sharp increase in advertising in cases in which it has been largely unknown (e.g., Third
World countries).

Copyright © National Academy of Sciences. All rights reserved.
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Other sections of this report emphasize the importance of a comprehensive or community-wide approach to
combating alcohol problems. In that same vein, the most effective use of mass media may be as part of a
multimedia effort. The single insertion of a single advertisement is unlikely to produce change in the level of
alcohol-related problems or to increase awareness, salience, or knowledge. The proponents of alcohol consumption
use all of the mass media; so, too, must the proponents of alcohol problem prevention.

For example, in advertising, there is a need to identify the type and style of advertising content (e.g., life-style
appeals versus consumer information, brand imaging) that has the most impact on alcohol consumers.
Identification could be followed by theoretically grounded experimental research to determine how inoculating
messages might diminish the acceptance and impact of advertising content. Contrary themes could be examined as a
potential message strategy. If one theme of commercial alcohol ads is the social benefits of drinking, it is
important to determine how alternative messages (e.g., public service advertisements that identify the social
deficits of drinking) might be used to counteract the commercial ads. (For a recent review of the research on using
alcohol-related advertising as an intentional change agent, see Atkin, 1988a; see also Alcalay, 1983; Hewitt and
Blane, 1984; and Wallack, 1985.)

The following are opportunities for research on the effects of commercial advertising on alcohol use:

» Given the association between teenage drinking and driving, targeted examinations are needed to assess
the impact of alcohol advertising on those young people currently approaching legal drinking ages, in
terms of exposure to advertising and its impact on brand recognition, preference, interest in drinking, and
expectations as to the social merits (and demerits, if any) of drinking. Other targeted groups might
include light drinkers, women, and ethnic minorities.

» As suggested earlier in the text, studies should explore the cumulative, long-term effects of advertising on
alcohol consumption, the impact of a reduction in pervasive advertising, and the impact of increased
advertising in situations in which it has not previously been used.

» There is also a need to test the impact of advertising within a specific program context. For example, a
study of the short-term effects of beer advertising during a popular sports event covered by the media may
provide useful insights.

Fictional Media Content

The focus in this discussion is on the depiction of drinking and drinkers in fictional television programming.
Often, the rationale for these studies comes from social learning theory (see Chapter 3), which predicts that
learning and behavior change may occur by observing new kinds of behavior (e.g., watching an individual refuse
an alcoholic drink and subsequently being rewarded for doing so, seeing attractive persons become ill with drink).
In this instance the media can be seen as an object of study rather than as an intentional change agent.

Content analysis clearly demonstrates the prevalence of alcohol on commercial television programs. In
1976-1977, there were 2.2 incidents of alcohol use per hour during prime time and Saturday morning programs
(Greenberg et al., 1978); there were 2.7 incidents per hour the following season (Greenberg et al., 1979) and 8.13
incidents per hour in the

Copyright © National Academy of Sciences. All rights reserved.
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10 top-rated prime time shows after the next season (Greenberg, 1981). Similar levels have been identified in
afternoon soap operas. No studies have been conducted, however, that directly link the quantity of these portrayals
to consumption or attitudes.

It has been suggested by Atkin (1988b) that a group that is particularly vulnerable to such program content
would be young adolescents because (1) they watch as much or more television than any other age group; (2) they
have limited direct experience with alcohol; and (3) whereas other influential agents such as parents are likely to
be uniformly discouraging of alcohol experimentation, the primary message in the TV programs and advertising
content they will read, see, or hear is one of positive social consequences. Preteens may be another vulnerable
group. In a study by Rychtarik and coworkers (1983), preteens who were exposed to a situation comedy that
included multiple drinking scenes were more likely to offer whiskey drinks to potential adult guests than were
preteens who did not see the program.

Because media messages may act as formative influences and change agents, content analysis should be used
to monitor the portrayal of alcohol use in television programs and films that are most heavily viewed by target
groups of interest (e.g., in soap operas, if the target group is adolescent females and nonworking women; in
situation comedies featuring minority characters, if the target group is minority). Follow-up research should
explore the impact of these alcohol portrayals on their audience, within specified target groups.

In addition, what the national media present to the public about alcohol as news should be regularly
monitored and supplemented by a sampling of local coverage in newspapers and on television in communities
throughout the country. News media personnel responsible for science writing at the wire services, major
newspapers, and television networks should be identified and surveyed about their knowledge of attitudes about
alcohol.

The Legal Environment

Alcohol-Impaired Driving

Between 1980 and 1985, the United States experienced an unprecedented emergence of public concern about
the problems posed by drunk drivers. More than 400 chapters of local citizens groups such as Mothers Against
Drunk Driving (MADD) and Students Against Drunk Driving (SADD) were formed. News media coverage of
drunk driving, as measured in numbers of stories, increased 50-fold from 1980 to 1984. A national commission
was formed to examine the problem, and more than 500 laws were passed aimed at reducing drunk driving. All of
the states now have legal drinking ages of 21. More than 40 states have now adopted laws making it illegal "per
se" to drive with a blood alcohol level above 0.10— the equivalent of four to five drinks for a 150-pound person in
an hour on an empty stomach. In addition, half of the states adopted "administrative per se" laws that permit states
to hold the licenses of arrested drivers until their court trials. Many other states have recently adopted stiffer
penalties for drunk driving, including increased automatic fines, license suspensions, and jail sentences.

These activities have had a profound influence on drinking-and-driving behavior in this country. Serious
limitations remain, however, which hamper efforts to evaluate the changes that have occurred.

Copyright © National Academy of Sciences. All rights reserved.
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First, most states do not obtain blood alcohol information on all drivers who are involved in fatal crashes.
Accordingly, when a new drunk-driving law is enacted, researchers cannot determine whether there is a change in
the number of crashes involving intoxicated drivers as a proportion of all crashes. Because the key dependent
variable (blood alcohol level) cannot be precisely observed, researchers have used surrogate measures to study the
impact of drunk-driving legislation. However, some researchers have cautioned that such surrogate measures are
so imprecise that their use can, on occasion, lead to incorrect conclusions, particularly in short-term studies of
small jurisdictions (e.g., Heeran et al., 1985).

A second constraint that prevents researchers from measuring the effectiveness of drunk-driving laws results
from the kind of individuals who drive after heavy drinking. They are less likely to wear seat belts, are more likely
to drive after using psychoactive drugs, and are more likely to have been arrested for speeding, running red lights,
and other moving violations (Hingson and Howland, 1987). Consequently, it may be possible to reduce drunk
driving and still not reduce the number of fatal crashes because persons who reduce the amount they drink before
driving may still be at high risk for vehicular injury.

Finally, changes in drinking-and-driving laws usually do not occur in isolation. When several related laws are
enacted within a short period of time, it is difficult to attribute any effects that might occur to a specific
intervention. Numerous confounding variables can influence alcohol-related vehicular crash rates. Such variables
as unemployment rates, use of seat belts, and rates of speeding are seldom, if ever, controlled analytically in
research evaluating drunk-driving interventions. Previous research also shows that the impact of drunk-driving
laws can vary widely among jurisdictions. Thus, findings from one region cannot be generalized to another.

Nonetheless, from 1980 to 1985, when media attention, community organization, and legislative activity
peaked nationwide, fatal crashes declined 13 percent from 45,284 to 39,168. Single-vehicle, nighttime fatal
crashes—the kind most likely to involve alcohol— declined even more, down 20 percent from 18,277 to 14,603.
Among teenage drivers, declines were even steeper: single-vehicle, nighttime fatal crashes declined 34 percent,
with 2,497 fewer in 1985 than in 1980 (Hingson, Howland, and Levenson, 1988; Hingson et al., 1988).

These dramatic reductions occurred for many reasons. First, the laws themselves produced positive beneficial
effects. As noted earlier, studies of drinking age increases revealed that, although effects were variable from state
to state, states that raised their drinking ages typically achieved 10 to 15 percent declines in night-time fatal
crashes in targeted age groups relative to states that did not (Hingson et al., 1983; Williams et al., 1983;
DuMouchel, Williams, and Zador, 1987; U.S. General Accounting Office, 1987).

An analysis of national traffic data from the period 1978-1985 by the Insurance Institute for Highway Safety
(Zador et al., 1988) indicated that states that passed administrative per se laws reduced nighttime fatal crashes on
the average of 9 percent relative to states that did not pass such legislation. In addition, states that passed criminal
per se laws or imposed increased penalties for drunk driving achieved 6 percent declines in nighttime fatal crashes
relative to states that did not pass such laws. Most states have criminal per se laws, but only a few have
administrative per se laws; the institute estimated that if all states passed such laws, 2,600 fatal crashes could be
avoided annually (Zador et al., 1988). Police enforcement of drunk-driving laws and court conviction rates have
also increased in numerous states, developments that may produce further reductions because

Copyright © National Academy of Sciences. All rights reserved.
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quasi-experimental community studies have shown that increased drunk-driving enforcement by police is
associated with crash declines (Lacey et al., 1986; Voas, Rhodenizer, and Lyon, 1986; Voas and Hause, 1987). An
additional finding of interest regarding this topic is that the extensive use of random breath testing in two states of
Australia has been shown to substantially reduce alcohol-involved crashes and fatalities (Homel, 1988a,b).

Perhaps equally as important as these formal, legal countermeasures during the early 1980s was the
emergence of informal social pressure that discouraged drunk driving. Media attention and political lobbying often
preceded new laws. Annual surveys conducted in Massachusetts from 1981 to 1985 revealed that the proportion of
drivers who said they would not care at all if their best friends found out that they had been arrested for drunk
driving declined from 25 to 12 percent (Hingson et al., 1987). During the same time, the proportion of drivers who
reported driving after five or more drinks during the past month also declined, from 18 to 6 percent.
Massachusetts' experience in fatal crash declines was comparable to the national trends. Reported drunk-driving
and nighttime fatal crash trends began to decline in Massachusetts and in many other states even before major
legal changes occurred. Thus, the informal social pressures that stimulated passage of drunk-driving laws may also
have produced drunk-driving reductions.

Despite the progress that has been achieved in the United States, however, experience in Great Britain and
several other countries indicates that fatal crash declines after the passage of drunk-driving laws may be only
temporary if public discussion of the problem diminishes and people become aware that the chances of being
caught by the police are really quite low (Ross, 1982). This situation could well occur in the United States. The
number of new citizens groups concerned with drunk driving peaked in 1983 (McCarthy, Wolson, and Baker,
1988). News and magazine stories about drunk driving declined sharply after 1984 (Hingson, Howland, and
Levenson, 1988). After several years of decline, single-vehicle, nighttime fatal crashes rose 7 percent in 1986;
other fatal crashes rose only 3 percent. Parallel estimates of the U.S. Department of Transportation showed an
overall increase in alcohol-related fatalities of 6 percent and an increase in such fatalities among teenage drivers of
14 percent in 1986 relative to 1985 (U.S. Department of Transportation, 1988). Compared with 1986, data from
1987 indicate slightly fewer single-vehicle, nighttime fatal crashes among all ages and among teenage drivers;
nevertheless, the overall total is still 5 percent higher than in 1985, and the teenage total is still 9 percent higher
than in 1985.

Police enforcement of drunk-driving laws may not be sufficient to sustain long-term general deterrence
effects of the laws. In a recent study comparing the effects of Maine's 1981 operating-under-the-influence (OUI)
law with the 1982 Massachusetts drunk-driving law, only one-quarter of the drivers queried in the surveys in both
states believed it likely that drunk drivers would be stopped by police, even though a majority thought arrested
drunk drivers would be convicted and receive automatic penalties (both laws had instituted tougher penalties).
Their perceptions appear to have had some validity: in Massachusetts in the postlaw period, despite increased
police arrests for drunk driving, only one arrest, compared with 2.5 crashes, occurred per 1,000 drunk-driving trips
reported by survey respondents (Hingson et al., 1987). Maine's arrest rate was only slightly higher and declined
during the third postlaw year.

The study also showed that nighttime fatal crashes in Maine, which had declined 33 percent in the first
postlaw year, returned to prelaw levels by the third postlaw year. During the same period, state police speeding
arrests also declined by one-third, and the proportion of drivers traveling over 65 miles per hour on five roads
posted at 55 miles per hour

Copyright © National Academy of Sciences. All rights reserved.
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increased markedly (Hingson et al., 1987). Thirty-eight states raised speed limits on rural interstate highways in
1987. Speeding in general and the return to higher speeds on the highways are an emerging concern; because of
poor sensory motor coordination and reaction time, drunk drivers may be particularly vulnerable to crashes at high
speeds.

The following are opportunities for research on alcohol-impaired driving:

» The combined effect on actual behavior of social and legal pressures against drinking and driving and the
influence of media attention on drinking-and-driving issues should be investigated further. Together,
these influences are thought to exert considerable environmental controls on behavior.

» Theoretically, more disposable income is available for alcohol and gasoline purchases in times of strong
economic conditions. It would be useful to conduct a study that controls for economic conditions to
isolate their effects on automobile crashes.

 Further research is needed to identify the muses of the marked declines in fatal crashes in the early 1980s.
We also need to assess whether recent increases in the number of fatal crashes will be temporary or
whether other legal interventions, education, or enforcement efforts may be able to sustain long-term
declines in the number of fatal crashes.

» The effects of speed limit increases on drunk-driving deaths, new legislation to reduce the blood alcohol
levels that are considered to constitute legal intoxication, and the states' adoption of administrative per se
laws are all areas for fruitful research. Other topics of interest include the interactive effect of vehicle
speed with alcohol use in traffic crashes and the physical characteristics of drinking environments or
settings that enhance safer drinking decisions or, alternatively, promote high-risk drinking.

Dram Shop or Server Liability

Server liability refers to the legal responsibility of someone who serves alcohol (usually for profit in a retail
establishment). Server liability includes civil responsibility for damage and injury caused by a patron who is
served while obviously intoxicated and later causes damage or injury to him-or herself or to others (e.g., in an auto
accident). The term also encompasses criminal liability for service to an underage person. Before and after
Prohibition, server liability laws (also called dram shop laws) were often enacted as an element of public
prevention policy; most recently, such statutes have been used as the basis for individual litigation to obtain
damages.

During the past several years, Mosher (1984a,b) and others have called for the use of server liability as part
of a comprehensive approach to prevention called server intervention. According to Mosher, server intervention
has three components: (1) legal, (2) training, and (3) environment. The legal component is discussed below; server
training and the serving environment are discussed later under "Server Intervention.”

The legal component of the server intervention approach includes state and local ABC statutes and
regulations, criminal statutes, and dram shop liability. The dram shop liability element in particular has been
explored by Mosher, who developed the Model Alcoholic Beverage Retail Licensee Liability Act of 1985
(Mosher, 1985). In its full form, this approach is designed to be incorporated into existing state ABC statutes and
emphasizes the preventive potential of the legal approach. The statute would provide both deterrents and
incentives. Dram shop liability could be considered the "stick," that is, the threat of financial (and possibly
criminal) liability of the server or retail establishment that makes

Copyright © National Academy of Sciences. All rights reserved.
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alcohol available either illegally or irresponsibly. The "carrot," or reward, would be the availability of the statute
as a defense by a licensed beverage outlet that engages in responsible serving practices and can prove that it did so
on a specific occasion. The preventive approach embodied in the statute would also reduce liability insurance
premiums.

A parallel issue that warrants additional research is social host liability. As noted earlier in this chapter, many
teenagers under the legal age of purchase obtain alcohol by having persons over the legal age purchase it for them
(Hingson et al., 1983). Whether such persons should be held liable for the actions of those teenagers while under
the influence of the liquor purchased for them is being debated. The effects of such liability on behavior should be
explored.

Context and Setting as Environmental Influences

Drinking contexts and settings are studied by researchers in the alcohol field to determine how drinking
behavior varies across different situations and to investigate whether certain strategies can be applied to different
situations to reduce alcohol-related problems. One such strategy is server intervention training, which is discussed
below. The context or setting in which drinking occurs may also influence alcohol consumption. Context includes
such elements as the time of day, the occasion, and drinking companions. A setting is generally characterized by
place (e.g., workplace, home, school) or by elements in the physical environment (e.g., lighting, size of tables).

Server Intervention

The most recent research to examine drinking settings arises from an interest in server intervention as a
prevention strategy. The goal of server intervention is to reduce a customer's likelihood of intoxication or of
driving while intoxicated through a combination of revised management and serving practices, server training, and
changes in the physical environment. One of the first evaluations of server intervention (to determine its impact on
customer consumption) was reported by Saltz (1987), who studied a Navy enlisted persons' club that had
implemented a comprehensive server intervention program. The program itself involved extensive consultation
with the club manager, which produced several changes in club policies and practices and an 18-hour training
course for all staff.

The policy changes included promoting nonalcoholic beverages and food, overtly delaying service of an
alcoholic beverage if it would put the patron at or above the legal limit for intoxication, and the discontinuance of
beer sales in pitchers. Where before, food service had been separated from the bar area, a food service station was
now installed in the barroom, and money incentives were provided to servers and cooks to promote food sales. In
addition, servers had been free to roam anywhere in the building to serve customers; under the new program,
servers were assigned to specific sections of optimal size to monitor customers' consumption. The food and
beverage menus were expanded, and drink prices were marginally raised to cover the program's costs.

For two months before and after the program was in place, randomly selected customers were interviewed on
Thursday, Friday, and Saturday evenings at both the study site and a

Copyright © National Academy of Sciences. All rights reserved.
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comparable Navy club at which no program was implemented. Data from the interviews were used to estimate
customer consumption and blood alcohol concentration (BAC). Results showed that the program led to a 50
percent drop in the likelihood of intoxication.

Although the Saltz study included changes in both bar practices and server training, other evaluations have
been conducted on server training alone. Russ and Geller (1987) employed research assistants who posed as
patrons who attempted to drink beyond the limits of intoxication at two bars at which approximately half of the
staff had been trained. By recording the frequency and type of interventions used by the servers, they were able to
show that the trained servers intervened in some way significantly more often than did untrained servers.
Furthermore, when the pseudopatron's BAC was measured after leaving the bar, those who had been served by
trained servers had lower BACs than those who had been served by the untrained personnel.

Another evaluation of server training is currently being prepared for the National Highway Traffic Safety
Administration (NHTSA) by James A. McKnight. This study also employs pseudopatrons who in this case affect
intoxication to see if servers who have been trained are less likely to serve them alcoholic beverages. The results
from this study are not yet available.

Server intervention and server training studies suggest that environments can influence consumption and that
these environments can be altered to lower the risk of alcohol-related problem outcomes. At the current stage of
development of this strategy, however, the serving policies or training topics are most effective in bringing about
these changes cannot yet be identified.

Drinking Establishments

The bar and restaurant are public settings in which alcohol typically makes up a large portion of the total
revenue earned by the establishment. There are several good observational studies of bars and restaurants that
examine the influence of the drinking group and its impact on consumption.

Several researchers have found that the size of drinking groups is correlated with the duration of drinking and
thus with the total amount of alcohol consumed, although not necessarily with the rate of consumption (Somer,
1965; Foy and Simon, 1978; Rosenbluth, Nathan, and Lawson, 1978; Graves et al., 1981; Storm and Cutler, 1981;
Harford et al., 1983; Geller, Russ, and Altomari, 1986). An additional influence on the drinking done by members
of the group has to do with social modeling: it appears that faster drinking companions have more influence over
the group than do slower drinkers (Caudill and Marlatt, 1975; DeRicco and Garlington, 1977; DeRicco, 1978;
Reid, 1978; Skog, 1979; DeRicco and Niemann, 1980).

Other studies have suggested that bars with entertainment (e.g., live music, dancing, television, games)
prolong the duration of a customer's stay and presumably increase overall consumption (Bach and Schaeffer,
1979; Ratcliffe et al., 1980); however, no one has directly observed whether individuals who actually engage in
those activities are likely to drink more.

Naturalistic studies of drinking contexts are a helpful tool for framing research questions and generating
research hypotheses. Unfortunately, they cannot tell us about causal influences on consumption and intoxication
or about adverse consequences. By their

Copyright © National Academy of Sciences. All rights reserved.
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nature, most observational studies have been unable to assess the interaction between characteristics of the
individual and facets of the drinking environment. Indeed, to date, most experimental research in drinking
behavior has focused on interpersonal influences rather than contextual ones (for a discussion of the need to
integrate these influences, see Harford, 1979).

The following are opportunities for research on the drinking context:

» The contribution of the context of drinking to the development or inhibition of alcohol-related problems
is a major factor that is not yet fully documented or understood. For example, we know that a majority of
driving-while-intoxicated (DWI) offenders do most of their drinking in on-premises alcohol outlets (see
the review by O'Donnell, 1985), but we do not know if this is a personal preference only of high-risk
drinkers or whether the drinking site contributes to the development of the problem outcome.

» Measures of drinking contexts also need to be developed, especially because they are likely to involve
structured observations of public drinking, a form of data collection that has not developed as rapidly as
survey sampling and instrumentation. Measures of drinking environments need to be developed, refined,
and assessed for reliability. Research into environmental influences is also likely to require integrating
several forms and modes of data collection (survey, observation, archival) to maximize the reliability of
measurement.

The Workplace as a Drinking Setting

Problem drinking exacts high costs for any work organization. Trice and Roman (1978) point out three direct
costs: (1) the worker's on-the-job behavior (e.g., lower production, reductions in quality); (2) the impact of the
drinker on other employees; and (3) the costs associated with treating problem drinking once it has been
identified. A fourth cost that is not mentioned by Trice and Roman is the generally direct association between
problem drinking and absenteeism. Although a dollar value can be attached to these costs, the subtle and indirect
costs of problem drinking—in terms of loss of morale, erosion of supervisory authority, and errors in decision
making—can only be estimated roughly. When only directly identifiable costs are considered, it has been
estimated that a problem drinker costs the employer at least twice as much as an employee who is not a problem
drinker in terms of the need for treatment, the increased utilization of medical facilities and benefits, the expenses
associated with disciplinary measures, and below-average job performance (Winslow et al., 1966; Trice and
Roman, 1978). Because of the demonstrable extent of the physical, social, psychological, and economic costs of
problem drinking to the individual and to the employer, a great deal of research has focused on the workplace
setting as it relates to alcohol use by employees.

In general, the literature on occupational drinking does not make a clear distinction between on-the-job, job-
related, and non-job-related drinking. The assumption seems to be that because drinking behavior is an element of a
person's entire social life and because work is a significant component of a person's existence, workplace factors
are as important as nonworkplace factors in understanding patterns of drinking. Essentially, the problem with this
research is one of failing to distinguish among the varying role domains through which people move in their day-
to-day lives and thus failing to specify the linkages and overlaps between them. Drinking at work, drinking after
work, drinking at home, and drinking at a bar on weekends with neighbors are all important phenomena to
consider. In each social arena, the role, contexts, and meanings of drinking are likely to be unique.

Copyright © National Academy of Sciences. All rights reserved.
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As noted in Chapter 3, one way of conceptualizing a person's environment is as a series of domains. Hannerz
(1982) also employs this concept to emphasize that urban life is a composite of roles that individuals play in
different social arenas or role domains. Several significant domains may be identified: work, leisure, family,
neighborhood, kin, and community. For some individuals, particularly those in well-established, ethnically based
communities, the people who occupy roles in these distinct domains are relatively few; that is, coworkers are
neighbors, may be kin, are certainly friends, and are those with whom one spends leisure time. Such networks—
often termed "close-knit" (Bott, 1957)—are significant insofar as they are able to exert social control on network
members (Mitchell, 1969). In these communities there will clearly be a spillover effect of work-related drinking
into the family, neighborhood, and leisure domains.

Conversely, in very loose-knit networks, which are often the result of social and geographic mobility, the
people an individual knows in the work domain are rarely met in roles outside that domain. Coworkers may be
friendly at work, but there is often no significant social interaction outside that setting. The same may be said of
the community and leisure domains. In loose-knit networks the social control exerted on the network member is
weak overall (although possibly significant within some contexts) and is not consistent across the role domains. In
these cases, workers may drink together on the job, at the union hall, or at an after-work softball game, but the
style of drinking the individual does in such settings may not carry over into other domains. In the case of loose-
knit networks, it may be important to specify clearly the differences, similarities, and overlaps between the work
and nonwork worlds in terms of drinking behavior (Janes and Ames, 1986).

Until now, research has focused primarily on two aspects of occupational drinking: (1) occupational
characteristics of clinical populations and the use of mortality statistics to identify "high-risk" jobs; and (2)
examination of the relationship between subjective perceptions of work structure, satisfaction, or stress and
drinking behavior or problems. The results of these studies generally indicate that alcohol problems are unevenly
distributed across occupations and industries and that the determinants of this distribution stem either from the
self-selection of deviant drinkers into certain occupations or from workplace conditions that foster problematic
drinking in susceptible individuals (Cosper, 1979; Fillmore and Caetano, 1982; Parker and Brody, 1982).

There is a clear and unresolved discrepancy in the available literature between investigations that locate the
source of drinking problems in the environment and those that specify individual, psychosocial attributes. The
specific occupational risk factors that have been identified (Archer, 1977; Trice and Roman, 1978; Cosper, 1979;
Fennel, Rodin, and Kantor, 1981; Parker and Brody, 1982) include

* lack of visibility (e.g., nonexplicit production goals, flexible work schedules, lack of supervision);

» stress factors stemming from the absence of a structured work environment, including work addition,
occupational obsolescence, novel job roles;

 stress factors stemming from overstructured work (low job complexity, time pressure, little control over
work);

¢ the absence of social controls; and

* the high social availability of alcohol in work or work-related contexts, including occupational
subcultures in which heavy drinking is normative.

Although the majority of findings point to the possible importance of certain kinds of work roles or
occupational characteristics in the development of alcohol-related problems

Copyright © National Academy of Sciences. All rights reserved.
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in the workplace, no single job-based risk factor emerges consistently across studies. The difficulty with much of
this work is that it relies primarily on survey methods that combine individuals from many different industries into
occupational categories that are defined a priori. Thus, it fails to consider the unique social and cultural contexts
that characterize different workplace environments. Given the tremendous variety of work settings within a single
industry, it seems superficial to focus on individual workers without considering the impact of environmental and
sociocultural factors.

Although seldom addressed explicitly, conceptual models used in the occupational field frequently do not
consider the relationship between environmental and individual factors in explaining alcohol-related behavior.
Nowhere is this more evident than in the apparent dichotomy between the "subculture" and "social control" models
The subculture model, developed most extensively by Cosper (1979), argues for the normative underpinnings of
alcohol use in specific occupational groups or settings. Heavy drinking by group members is thus "normal" and
may even be functional in enhancing social solidarity in work groups, developing a coherent identity for group
members, expressing masculinity, and other such effects.

Conversely, Roman and Trice (1970) have developed a "social control" model that posits deviant drinking as
an outcome of ineffective or absent social controls (loose supervision and low work visibility) in the workplace.
Related to this supposition of deviance is that those individuals who are deviant may in fact select themselves (or
may be placed) in environments in which they can express such deviance. Although on their face these are
contradictory explanations, both models address different explanatory levels of reality. For example, occupational
drinking, although deviant from a management perspective, may in fact be adaptive under certain conditions: it
may relieve the stress, tension, or boredom that characterize many jobs.

The point to be emphasized here is that the values suggested by attributions of "normative" or "deviant"
labels to describe worker drinking unnecessarily distract attention from the real issue: individual heavy drinking
may be considered a cultural artifact (the individual is following normative guidelines), a group response to work
conditions, or a consequence of individual proclivities to join drinking groups. The real research concern should be
with whether, how, why, and to what purpose occupational drinking groups evolve, and the determinants of an
individual's affiliation with such groups.

The tendency to treat subcultural and deviant drinking models as opposing explanations points up the
unwillingness of scholars to consider the intersection of individual and environmental factors. Understanding this
intersection is vital for considering the relationship between quality or kind of work and alcohol-related behavior.
Some work obviously is stressful; much work is boring; and few jobs offer a great deal of flexibility. Why do
some people react to such conditions by drinking, and how does drinking as a social behavior develop out of
individual responses to stress? Do poor working conditions have alternative effects? This question has often been
posed in stress research in which the assumption is made that stress leads to a general susceptibility to one or more
of a range of possible adverse health outcomes: heart disease, anxiety, depression, suicide, drinking, drug abuse,
ulcers, and so forth (Cassel, 1976).

The following are opportunities for research on the workplace as a drinking setting:

* Conceptual models should be developed in which drinking may be considered as an outcome of a
complex set of interrelationships among the work environment, the social

Copyright © National Academy of Sciences. All rights reserved.
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organization of work, the evolution of informal work groups, other social spheres of the worker's life, and
specific characteristics of the worker. Such a conceptual model demands a research strategy that can
attend to different levels of analysis with some rigor.

* Research should be undertaken to identify those observable aspects of work (e.g., the structural
organization of work, job stress, job complexity) that may explain differential rates of drinking practices
and problems in the workplace.

» Studies should be conducted to determine the effects of formal and informal workplace alcohol policies,
levels of supervision, and relative visibility of workers and job performance on alcohol consumption and
alcohol-related problems.

» Research is needed to determine the level of alcohol availability in the workplace and the characteristics
of workplace social networks or subcultures in relation to alcohol use.

FACTORS THAT AFFECT THE RISK OR SEVERITY OF THE NEGATIVE CONSEQUENCES
OF DRINKING

There is another area of prevention in the alcohol field that is not specifically targeted at reducing alcohol
consumption per se but that aims to reduce the risk or severity of subsequent alcohol-related problems. These
measures tend to be problem specific and include such strategies as reducing deaths and injuries from alcohol-
impaired driving by promoting the use of safety belts; reducing drownings through mandatory life preserver laws
or the redesign of boats to make capsizing or falling overboard less likely; or reducing loss from fires (often
alcohol related) through the manufacture of cigarettes that extinguish themselves quickly when unattended.
Measures to reduce the violence that may attend heavy drinking are also a part of this area of prevention and have
been the subject of recent research. For example, a study in Vancouver, British Columbia, looked at the physical
characteristics of bars and taverns to discover which characteristics most influence the level of aggression
associated with drinking (Graham, 1985). Other useful work in the area of alcohol-related violence has been
carried out by Coleman and Strauss (1983) and Collins and Schlenger (1988). Also of interest in this area is the

book edited by J. J. Collins (1981) entitled Drinking and Crime: Perspectives on the Relationships Between

Alcohol Consumption and Criminal Behavior.
One prevention measure of this type that specifically targets youthful drinking is the adoption of a nighttime

curfew, which can be a component of a comprehensive prevention policy. Curfews are meant to reduce crash risks
by preventing the young from driving during late-night and early-morning hours, the greatest crash-risk periods.
Curfews also tend to limit nighttime access of the young to alcohol and the opportunity to drive while drinking at
night. As of May 1984, 12 states had curfew laws. These laws vary with respect to the ages of the drivers covered,
the curfew hours, and the exceptions permitted (Williams, Lurid, and Preusser, 1984).

In a study of 4 of the 12 curfew states, Preusser and colleagues (1984) found that crashes of 16 year olds were
reduced 25 to 69 percent during restricted hours. In interviews with young people in New York and Louisiana,
which are both curfew states, Williams, Lund, and Preusser (1984) found that most high school students generally
know about the curfew law in their state and conform to the restrictions to a considerable extent. The research team
also found that, although the students believe the police do not enforce the curfew law, many parents believe they
do.

In considering opportunities for research in the area of reducing the risk or severity of the negative
consequences of drinking, one must recognize the considerable gap in

Copyright © National Academy of Sciences. All rights reserved.
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knowledge about the circumstances surrounding alcohol-related assaults, homicides, and suicides. The availability
of handguns and other weapons may be a significant intervening factor in the high rate of alcohol involvement in
these acts. A need exists to integrate alcohol prevention strategies with current research related to the use of
firearms.
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